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This Environmental Impact Statement (EIS) is not intended, nor should it be used, as a local planning 
document by potentially affected communities. The facility locations and transportation scenarios described 
in this EIS represent best estimate assumptions that serve as a basis for identifying characteristic activities 
and resulting environmental impacts. Several years will elapse before enough is known about potential local 
details of development to permit estimates suitable for local planning. These assumptions do not represent a 
Minerals Management Service (MMS) recommendation, preference, or endorsement of any facility, site, or 
development plan. Local control of events may be exercised through planning, zoning, land ownership, and 
applicable State and local laws and regulations. 


With reference to the international boundaries of the offshore regions, the United States has not yet resolved 
all its offshore boundaries with its neighboring states. For this report, certain assumptions were made about 
the extent of areas potentially subject to United States jurisdiction. Thus, the boundary in this report is for 
purposes of illustration only, and does not necessarily reflect the position or views of the United States with 
respect to the location of the offshore boundaries between the United States and other states concerned. 
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FINAL ENVIRONMENTAL IMPACT STATEMENT 
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Navarin Basin 
Sale 107 
Summary Sheet 
() Draft (x) Final 


U.S. Department of the Interior, Minerals Management Service, Alaska OCS Region, 949 E. 36th Avenue, 
Room 110, Anchorage, Alaska 99508-4302. 


1. Type of Action: Proposed Oil and Gas Lease Sale, Navarin Basin (Sale 107). 
(x) Administrative () Legislative 


2. Description of the Action: The proposal (Alternative I) is to offer for lease approximately 11.4 million 
hectares (5,036 blocks; about 28 million acres). The conditional estimate for undiscovered recoverable oil 


resources assumed to be discovered and produced in the proposed sale area (base case) is 450 million barrels 
(MMbbIs) of oil with a marginal probability of 3 percent. It is assumed that natural gas resources are not 
economic. The 5,036 blocks are located in the Bering Sea approximately 48 to 360 kilometers (30 to 225 
miles) off of St. Matthew Island. The area lies in waters that are from 70 to 2,400 meters (230-7,874 ft) 
deep. The lease sale is tentatively scheduled to be held in September 1991. 


3. Environmental Effects: All blocks offered are at risk related to adverse environmental effects which may 
result from accidental or chronic oil spills, noise disturbances, and habitat alterations or disturbances if the 


area is leased, explored, and developed. 


Several alternatives and mitigating measures may be adopted which would reduce the type, occurrence, and 
extent of adverse effects associated with this proposal. Other measures, which are beyond the authority of 
this agency to apply, also have been identified. In spite of mitigating measures, some effects are considered 
unavoidable. For instance, if oil were discovered and produced, oil spills would be statistically probable and 
there wouid be some disturbance to fishery and wildlife values. 


4. Alternatives to the Proposed Action: 
a. No Sale (Alternative IT). 


b. Delay the Sale (Alternative III). This alternative would delay the sale for a period of up to 18 
months. 


c. St. Matthew Island Deferral Alternative (Alternative IV). This alternative would modify the 
proposed lease-sale area by deferring the leasing of 178 blocks (about 400,000 hectares; about .9 million 
acres) which are within 50 miles (80.5 kilometers) from St. Matthew Island. The total area offered by this 
a\ternative would be about 11 million hectares (about 27.1 million acres; 4,858 blocks). 


d, 200-Meter Isobath Deferral Alternative (Alternative V). This alternative would modify the 
proposed I=ase-sale area by deferring the leasing of 2,474 blocks (5.5 million hectares; about 13.6 million 
acres) which are within 50 miles either side of the 200-meter isobath. The tota! area offered by this 
alternative would be 5.5 million hectares (about 14.4 million acres; 2,562 blocks). 


e. Five-Year Leasing Program Highlighted Area Deferral Alternative (Alternative VI). This 


alternative would modify the proposed lease sale area by deferring the leasing of 1,362 blocks (3 million 
hectares; about 7.4 million acres) highlighted for special presale consideration in the 5-Year Oil and Gas 
Leasing Program Mid-1987 te Mid-1992 (USDOI, MMS, 1987)(Alternative VI). The total area offered by 
this alternative would be 8.3 million hectares (about 20.6 million acres; 3,674 blocks). 


5. Technical and Reference Papers: This document incorporates by reference a series of technical 
reference papers ani EIS’s prepared in the Alaska OCS Region (see Bibliography). Copies of those papers 
have been placed in a number of libraries throughout Alaska, and single copies are available from the Alaska 
OCS Region. 


6. Public Hearings: Public hearings on the Sale 107 draft EIS were held in St. Paul on June 25, St. George 
on June 26, Unalaska on June 27, and Anchorage on June 29, 1990. Oral and written comments were 
obtained and responded to in the final environmental impact statement (FEIS). 


7. Contacts: For further information regarding this FEIS, contact: 


Paul Dubsky and Glen Yankus Richard Miller 

EIS Coordinators Minerals Management Service (MS 4320) 
Minerals Management Service 381 Elden Street 

949 36th Ave, Room 110 Herndon, Virginia 22070-4817 
Anchorage, Alaska 99508-4302 703-787-1674 

907-261-4655 or 4664 
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Summary of Environmcntal Impact Statement 
for the Proposed Navarin Basin Sale 107 


This Environmental Impact Statement (EIS) examines a proposal for oil and gas leasing in the Navarin 
Basin, five alternatives tc the proposal, the major issues identified through the scoping process and the 
potential mitigating measures associated with the proposal. 


The proposal (Alternative I) consists of offering 5,036 blocks (approximately 11.4 million hectares; about 28 
million acres) for leasing in the Navarin Basin which range from about 48 to 360 kilometers off of St. 
Matthew Island; water depths range from 70 to 2,400 meters. Alternative II (No Sale) would cancel the 
proposed lease sale, scheduled for mid-1991. Alternative III (Delay the Sale) would delay the proposed lease 
sale for a period of up to 18 months. Alternative IV (St. Matthew Island Deferral) would defer leasing on 
178 blocks (about 400,000 hectares; about .9 million acres) identified in the proposal which are within 50 
miles (80.5 kilometers) of St. Matthew Island. Alternative V (200-Meter isobath Deferral) would defer 
leasing on 2,474 blocks (about 5.5 million hectares; about 13.6 million acres) identified in the proposal which 
are within 50 miles (80.5 kilometers) of the 200-meter isobath. Alternative VI (5-Year Leasing Program 
Highlighted Area Deferral) would defer leasing on 1,362 blocks (about 3 million hectares; about 7.4 million 
acres) identified in the proposal. The Secretary of the Interior will decide which of these options or 
combination of options will take place. 


The potential effects of Alternative I (Proposal) are based on three separate cases which represent a range of 
possible oil and gas activities resulting from Sale 107. The cases are the low case, base case, and the high 
case. The base case represents the most likely amount of oil resources that are assumed to be developed 
from leasing in the Sale 107 area if commercial quantities of hydrocarbons are discovered. 


Low Case: This case assumes that 60 MMbbls of oil would be discovered; however, this volume is below the 
minimum economic resource required for development. As a result, 6 exploration wells would be drilled, 
plugged, and abandoned with industry activity ceasing at this point. This case represents a minimum amount 
of petroleum industry activity that would occur in the Sale 107 area. The probability of a major oil spill 
occurring would be negligible. The only spills which could occur would be spills from exploration platforms 
and minor operational spills. The environmental analysis focuses on the effects associated with exploration 


The Base Case: This case represents the expected amount of resources if hydrocarbons are present in 
commercial quantities. It is based on the assumption that 450 MMbbls of oil would be discovered and 
produced in the sale area. It is assumed that natural gas resources are not economic and would not be 
developed. The marginal probability of hydrocarbons in commercial quantities being present in the sale area 
is 3 percent. For the amount of oil in the base case, one oil spill of 1,000 barrels or greater, and no oil spills 
of 10,000 barrels or greater would be estimated over the life of the field. Assuming that commercial 
hydrocarbons are present in the area and developed, there is a less than 0.5-percent chance that one or more 
spills of 1,000 barrels or greater would occur and contact St. Matthew Island within 30 days. The probability 
of one or more spills of 1,000 barrels or greater occurring and contacting the area around the 200-meter 
isobath within 30 days could be as high as 39 percent. The probability of one or more spills of 10,000 
barrels or greater occurring and contacting St. Matthew Island or the area around the 200-meter isobath 
within 30 days would be less than 0.5 percent and no greater than 21 percent, respectively. The effects from 
oil spills would be mitigated by the extent to which weathering of oil occurred at sea, and by the effectiveness 
of any oil-spill-cleanup measures. 


The environmental analysis of the base case focuses on oil exploration, and development and production 
activities. The analysis uses a hypothetical transportation scenario in which oil production from two offshore- 
production platforms would be offshore loaded on to 100,000-DWT tankers for transport to markets. 


High Case: This case represents a maximum amount of resources if hydrocarbons are present in commercial 
quantities. It is based on the assumption that 2,160 MMbbls of oil would be discovered and produced in the 
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sale area. It is assumed that natural gas resources are not economic and would not be developed. The 
marginal probability of hydrocarbons in commercial quantities being present in the sale area is 3 percent. 
For the amount of oil in the high case, four oil spills of 1,000 barrels or greater, and two oil spills of 10,000 
barrels or greater would be estimated over the life of the field. Assuming that commercial hydrocarbons are 
present in the area and developed, there is a 1-percent chance that one or more spills of 1,000 barrels or 
greater would occur and contact St. Matthew Island within 30 days. The probability of one or more spills of 
1,000 barrels or greater occurring and contacting the area around the 200-meter isobath within 30 days could 
be as high as 78 percent. The probability of one or more spills of 10,000 barrels or greater occurring and 
contacting St. Matthew Island or the area around the 200-meter isobath within 30 days would be less than 0.5 
percent and not greater than 49 percent, respectively. The degree of adverse effects from oil spills would be 
mitigated by the extent to which weathering of oil occurred at sea and by the effectiveness of any oil-spill- 
cleanup measures. 


The environmental analysis of the high case focuses on exploration, and development and production 
activities. The analysis uses a hypothetical transportation scenario in which oil production from 8 offshore- 
production platforms would be transported by a 320-mile pipeline to an oil terminal on St. Paul Island. The 
oil would be loaded on to 100,000-DWT tankers for transport to markets. 


Alternative II (No Sale) would remove the total area proposed for leasing from further consideration. 
Therefore, effects identified to occur as a result of the proposal would not occur. This alternative could 
perpetuate the need for imported oil and add to the need for developing alternative-energy resources. 


Alternative III (Delay the Sale) would delay the proposed lease sale for a period of up to 18 months. Effects 
of this alternative would be the same as for Alternative I (the proposal), but they would be delayed up to 18 
months. 


Alternative IV (St. Matthew Island Deferral) would delete 178 blocks, (about 400,000 hectares) which are 
within 50 miles of the St. Matthew Island complex (St. Matthew, Hall, and Pinnacle Islands), leaving an 
unleased buffer between potential development and the island. The 4,858 blocks (about 11 million hectares) 
remaining in the sale proposal are located 80.5 to 360 kilometers off the southeast cape of St. Matthew 
Island. The conditional resource estimate for undiscovered recoverable resources expected to be discovered 
and produced for this alternative would be 450 MMbbls of oil. It is assumed that natural gas resources are 
not economic and would not be produced. The marginal probability that hydrocarbons in commercial 
quantities are present in the area is 3 percent. Deferring this area would not alter the development scenario 
described for the proposal (base case). 


Alternative V (200-Meter Isobath Deferral) would defer leasing on 2,474 blocks (about 5.5 million hectares) 
which are within 50 miles either side of the 200-meter isobath. This alternative consists of 2,562 blocks 

(about 5.8 million hectares) in the Navarin Basin with water depths ranging from 70 meters to greater than 
100 meters. For this alternative no recoverable resources would be discovered or produced. As a result, six 


exploration wells would be drilled, plugged, and abandoned, with industry activity ceasing at this point. 


Alternative VI (5-Year Leasing Program Highlighted Area Deferral) would defer leasing on 1,362 blocks (3 
million hectares). This includes 249 blocks (.5 million hectares) along the continental shelf break and 1,113 
blocks (2.5 million hectares) in the northeast corner of the proposal. This alternative sale proposal consists 
of 3,674 blocks (about 8.3 million hectares) in the Navarin Basin in water depths ranging from about 100 
meters to about 1,000 meters. The conditional resource estimate for undiscovered recoverable resources 
expected to be discovered and produced for this alternative would be 450 MMbbls of oil. It is assumed that 
natural gas resources are not economic and would not be produced. The marginal probability that 
hydrocarbons in commercial quantities are present in the area is 3 percent. Deferring this area would not 
alter the development scenario described for the proposal (base case). 


Table S-1 summarizes the possible effects which could occur as a result of the leasing proposal (Alternative 
I) and the alternatives on those resources identified as major concerns during the scoping process (see Table 


S-2 for the definitions used in assessing effects). The analyses supporting the conclusions in Table S-1 
assume that all current laws and regulations are a part of the leasing proposal. If the potential mitigating 
measures described in Section I1.G.2 of this EIS were adopted, some of the effects described in Section IV 
would be reduced (the effectiveness of the potential mitigating measures is discussed in Sec. II.G.2). 


This EIS is not intended, nor should it be used, as a local planning document by potentially affected 
communities. The facility locations and transportation scenario described in this EIS represent assumptions 
that were made as a basis for identifying characteristic activities and any resulting environmental effects. 
These assumptions do not represent a Minerals Management Service recommendation, preference, or 
endorsement of any facility, site, or development plan. Local control of events may be exercised through 


Table S-1 
Summary of Effects for Alternatives I, IV, V , and VI" 


Alternative I 


(Proposal ) Alternative VI 
Alternative IV Alternative V 5-Year Leasing Program 
Low Base High Cumulative St. Matthew Island 200-Meter Isobath Highlighted Area 
Case Case Case Case Deferral Deferral. Deferral 

Air Quality Very Low Very Low Low Low Very Low Very Low Very Low 
Water Quality 

Local Very Low Moderate Moderate Moderate Moderate Very Low Mcderate 

Regional Very Low Low Low Low Low Very Low Low 
Fisheries Resources Very Low Very Lov Very Low Very Low Very Low Very Low Very Low 
Marine and Coastal Birds Low Moderate High Moderate Moderate Low Moderate 
Pinnipeds and Polar Bear 

a. Walrus Low Low Moderate Moderate Low Low Low 

b. Fur Seal Low Moderate High High Mc4erate Low Moderate 

c. Ice Seals Low Low Moderate Low Low Low Low 

4. Polar Bear Low Low Low Moderate Low Low Lov 

e. Harbor Seal Low Low Low Moderate Low Low Low 

£. Sea Otter Low Moderate High Moderate Moderate Low Moderate 
Endangered and Threatened Species 

a. Gray Whale Very Lov Very Low Low Moderate Very Low Very Low Very Low 

b. Right Whale Low Moderate High High Moderate Low Moderate 

c. Bowhead Whale Very Low Low Moderate Moderate Low Very Low Low 

d. Fin Whale Very Low Low Moderate Moderate Low Very Low Low 

e. Humpback Whale Very Low Low Moderate Moderate Low Very Low Low 

£. Sperm Whale Very Low Very Low Low Moderate Very Low Very Low Very Low 

ge. Steller Sea Lion Low Moderate High Very High Moderate Low Moderate 

h. Short-tailed 

Albatross Very Low Very Low Low Moderate Very Low Very Low Very Low 

Nonendangered Cetaceans Very Low Low Moderate Moderate Low Very Low Low 


“ Definitions assumed for effects assessments are given in Table S-2. 


Table S-1 


Summary of Effects for Alternatives I, IV, V¥V , and VI 


(cont inued) 


Alternative I 


(Proposal ) Alternative VI 
Alternative IV Alternative V 5-Year Leasing Program 
Low Base High Cumulative St. Matthew Island 200-Meter Isobath Highlighted Area 
Case Case Case Case Deferral Deferral Deferral 

Commercial Fishing 

Industry Very Low Very Low Very Low Very Low Very Low Very Low Very Low 
Local Employment 

a. St. Paul Very Low Moderate High High Moderate Very Lov Moderate 

b. Unalaska Very Low Moderate High Moderate Moderate Very Low Moderate 
Subsistence-Harvest 

Patterns 

a. Unalaska Very Low Very Low Very Low Low Very Low Very Low Very Low 

b. St. Paul Very Low Moderate Moderate Moderate Moderate Very Low Moderate 

c. St. George Very Low Moderate Moderate Moderate Moderate Very Low Moderate 

4d. St. Lawrence Is. Very Low Moderate Moderate Moderate Moderate Very Low Moderate 

e. Western Alaska Very Low Very Low Very Low Very Low Very Low Very Low Very Low 
Sociocultural Systems 

a. St. Paul Low Moderate Very High Moderate Moderate Low Moderate 

b. St. George Very Low Low Moderate Moderate Low Very Low Low 

c. St. Lawrence Is. Very Low Very Low Very Low Very Low Very Low Very Low Very Low 

4d. Unalaska Very Low Low Moderate Moderate Low Very Low Low 
Archaeological Resources Very Low Low Low Low Low Very Low Low 
Land Use Plans and 

Coastal Management 

a. Land Use Plans 

(1) Unalaska Very Low Low Low Moderate Low Very Low Low 
(2) St. Paul Very Low Low High High Low Very Low Low 
b. Coastal Management Low Moderate High Moderate Moderate Low Moderate 
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Definitions Used in Effects Assessment 


Effect-Level 
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Table S-2 (Continued) 
Definitions Used in Effects Assessment 


Effect-Level Definitions 


MODERATE 


HIGH 


VERY HIGH 


An interaction between an 

site and an 
effect-producing factor occurs 
and results in the loss of 
unique archaeological infor- 
mation. 


Activities are incompatible 
ang displace a preferred land 
use, or they conflict with 
four or more policies of 
local, State, or Federal 
coastal management pro- 
grams and land use plans. 


’ NAAQS are based on the protection of human health. Numerical standards for each pollutant are given in Table III-2. PSD increments are supplements 


to the NAAQS protecting existing high air-quality areas. Regional refers to effects on areas that are as large as, or larger than, about one-half the area 
of the North Slope of Alaska. Local refers to effects limited to tens of miles near the shoreline. Short term refers to hours, days, or weeks; long term 


refers to seasons or years. 
Visibility criteria are applied only to PSD Class I areas; significance is determined by EPA visibility-analysis guidelines. 
in water quality from one or more sources, extending beyond the edge of a mi 


xe 


zone (100-m radius), but affecting less than 1,000 


km* about each discharge. REGIONAL—Changes in water quality over an area of at least 1,000 km* or larger about a discharge source. 


PURPOSE AND BACKGROUND 
OF THE 
PROPOSED ACTION 


I. PURPOSE FOR ACTION 


The Department of the Interior (DOI) is authorized by law to manage the exploration and development of 
oil and gas resources on the Outer Continental Shelf (OCS). To help meet the energy needs of the Nation, 
these resources must be developed as expeditiously, and yet as carefully, as possible. While overseeing this 
development, the Federal Government must balance orderly resource development with protection of the 
human, marine, and coastal environments; ensure that the public receives a fair return for these resources; 
and preserve and maintain free-enterprise competition. 


In compliance with the Outer Continental Shelf Lands Act of 1953 (OCSLA), as amended (43 U.S.C. 1331 et 
seq.), the Secretary of the Interior submits a proposed 5-year leasing program to the Congress, the Attorney 
General, and the governors of affected states. The Secretary annually reviews, revises as necessary, and 
maintains the oil and gas leasing program. Goals of the leasing program include: (1) the orderly 
development of OCS oil and gas resources in an environmentally acceptable manner; (2) the maintenance of 
an adequate supply of OCS production to help meet the Nation’s energy needs; and (3) the reduction of 
dependency on foreign oil. The purpose of this proposed lease sale is to contribute to attaining those goals. 


Current U.S. energy demands are met primarily by domestic and foreign fossil fuel. Since the 1973 Arab oil 
embargo, it has become increasingly apparent that our Nation must become less dependent on foreign 
imports, lessen our vulnerability to supply economics and supply interruptions, and prepare for the time when 
oil production approaches its capacity limitation. In 1978, Congress and the President mandated the DOI to 
engage in “expedited exploration and development of" the OCS in order to "assure national security, reduce 
dependence on foreign sources, and maintain a favorable balance of payments in world trade.” The Secretary 
has stated that “we honor that mandate, and until there is other direction, it will be our foremost guideline in 
all OCS activity.” 


The OCS leasing program does not represent a decision to lease in a particular area. Instead, it is 
representative only of the Department’s intent to consider leasing in certain areas, and to proceed with the 
offering of such areas only after having satisfied the requirements of the OCSLA, NEPA, and other 
applicable statutory and regulatory laws. 


A. Leasing Process 


The OCSLA charges the Secretary of the Interior with administering mineral leasing and development on the 
OCS while conserving its natural resources. The Secretary has delegated authority to carry out offshore 
leasing and resource management functions to the Minerals Management Service (MMS). The OCS leasing 
program is implemented by 30 Code of Federal Regulations (CFR) Part 256. Lease supervision and 
regulation of offshore operations are implemented by 30 CFR Part 250. The following steps summarize the 
lease-sale process for Sale 107. 


1, Leasing Schedule: The OCSLA, as amended, requires that the Secretary prepare and 
maintain a 5-year OCS oil and gas leasing program and that he review the program annually to ensure that it 
is current. The current 5-Year OCS Oil and Gas Lease Sale Schedule announced by the USDOI in April 
1988 consists of 38 lease sales for the period mid-1987 through mid-1992, including 12 sales offshore of 
Alaska. Of these 12 sales, 2 have been held (Sale 97 in the Beaufort Sea Planning Area and Sale 109 in the 
Chukchi Sea Planning Area) and 1 sale has been cancelled (Sale 129 in the Shumagin Planning Area). The 
proposed Navarin Basin Lease Sale 107 is currently scheduled for September 1991. 


2. Request for Resource Reports: Resource reports for a specific lease area are requested 
from various Federal and State agencies approximately 2 years before the lease sale. These reports provide 


valuable geological, biological, oceanographic, navigational, recreational, environmental, archaeological, and 
socioeconomic information on a proposed sale area. Resource reports for the Navarin Basin Sale 107 area 
were requested in July 1983 and were received by the MMS Alaska OCS Region in September 1983. 
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3. ‘all for Information and Nominations (Call) ¢ repar 

n ntal Im : A Call and NOI to Prepare an EIS are notices published in the 
Federal Register inviting the oil industry, government agencies, environmental groups, and the general public 
to comment on areas of interest or special concern in the proposed sale area. The Call for the proposed 
Navarin Basin Sale 107 was published in the Federal Register on April 24, 1984 (49 FR 17686), requesting 
comments on areas of interest and lease terms. Comments are requested on the Call no later than 45 days 
after publication. Comments are requested on the NOI generally 30 days after Area Identification is 
announced. The comments received from the NOI are discussed in Section I.F. These comments provided 
information on lease terms and block size and identified environmental concerns. The Navarin Basin Call 
area is located generally in the western Bering Sea west of St. Matthew Island, covers approximately 11.4 
million hectares (about 28 million acres), and contains approximately 5,051 blocks. 
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In response to the Call, nine companies submitted comments and indications of interest in areas for leasing. 
One respondent submitted a nomination showing interest in the entire Call area; the remainder of the 
respondents indicated interest in most of the Navarin Basin Call area. Comments were also received from 
the State of Alaska, the National Park Service (NPS), National Oceanic and Atmospheric Administration 
(NOAA), the Fish and Wildlife Service (FWS), and the Whale Center. 


4. Area Identification: Based on information received from the resource reports and in 
response to the Call, the Secretary selects an area for further environmental analysis and study. On July 27, 
1984, the Secretary selected the entire Navarin Basin Call area of approximately 11.4 million hectares (5,051 
blocks). Subsequent to area identification, 15 blocks were deleted. A total of 5,036 blocks are analyzed in 
this document (Fig. I-1). 


5. Scoping: The NOI announces the scoping process that will be followed for the EIS. 
The Council on Environmental Quality (CEQ) defines scoping as "an early and open process for determining 
the scope of issues to be addressed in an EIS and for identifying the significant issues related to a proposed 
action” (40 CFR 1501.7). The intent of scoping is to avoid overlooking important issues that should be 
analyzed and to deemphasize less important issues. 


Comments are invited from any interested persons, affected Federal, State, and local government agencies; 
any affected Native groups; and private industry. 


Based on information gained through the scoping process--which includes MMS staff evaluation and 
input--major issues, alternatives to the proposed action, and measures that could mitigate the effects of the 
proposed action are identified for analysis in the EJS. 


For the Navarin Basin Sale 107, scoping meetings were conducted in Nome, Savoonga, Gambell, Unalakleet, 
Kipnuk, Toksook Bay, Hooper Bay, Emmonak, Unalaska, and Anchorage from April 30, 1984 throug! June 

26, 1984. The results of this scoping process are in Section I.F. of this EIS. Section V lists parties consulted 
prior to and during the preparation of this EIS. 


A Request for Supplemental Information for Sale 107 was issued on April 28, 1986 (51 FR 15851). The 
purpose was to determine if the current level of industry interest warranted continuing the presale planning 
process for Saie 107. Ten companies responded to the Request for Supplemental Information. Seven of the 
respondents also provided nominations in response to the Call. Nine of the respondents are leaseholders in 
the Navarin Basin. Two of the three companies that drilled wells in 1985 responded. On July 23, 1986, a 
notice was published in the Federal Register (51 FR 26473) that the presale process would continue for Sale 
107. 


The Sale 107 public process continued when DOI was developing the 5-Year OCS Oil and Gas Lease Sale 
Program of Mid-1987 to Mid 1992. This 5-Year program started with a request for comments published in 
July 1984. The first version of the new program, the Draft Proposed Program, was issued for comment in 
March 1985. Based on comments on the draft program and further analysis, the Secretary issued for further 
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comment a proposed program in February 1986. Consideration of comments on the 1986 Proposed Program 
and the 1987 Draft Proposed Final Program played an important part in the development of the Final 5-Year 


Program in July 1987. 


Over 50 million acres in the Bering Sea offshore Alaska, including large portions of the subarea requested 
for deferral by the State of Alaska and the signatories to the Institute for Resource Management (IRM) 
Bering Sea Proposal (including areas offshore the Yukon Delta and Unimak Pass) were identified for 
deferral. All other subareas requested for deferral by the State of Alaska and the IRM Bering Sea Proposal 
signatories were highlighted for special presale conditions, as follows: the area extending 35 mi off Unimak 
Pass, the area extending 39 mi off the Pribilof Island, the area extending 12 mi off the Yukon Delta, and an 
area off Point Barrow. 


The IRM Bering Sea Proposal proposed deferring from leasing approximately 3,857 blocks (about 22 million 
acres) in the Navarin Basin Planning Area. Upon approval of the 5-Year Program, DOI deferred from 
leasing in the Navarin Basin Planning Area approximately 2,820 blocks along the western and southern edges 
of the planning area and 1,397 blocks were highlighted for special presale conditions. 


The approval of the 5-Year Program of Mid-1987 to Mid-1992 in July 1987 restructured the area of further 
study for Navarin Basin Sale 107 EIS. The area of further study contains 5,036 blocks of which 1,362 blocks 
are a part of the highlighted area and are considered in Alternative VI of this EIS. 


6. Prep: D | : As required by Section 
102(2)(C) of the National Sebenmennal Policy Act (NEPA) of 1969, an EIS i is prepared on any major 
Federal action significantly affecting the quality of the human environment. The CEQ regulations also 
permit an agency to prepare an EIS whenever the agency believes it would aid in decision-making. The 
DEIS describes the proposal and alternatives and the potentially affected marine and onshore environments; 
presents an analysis of potential adverse effects on this environment; describes potential mitigating measures 
to reduce the adverse effects of offshore leasing and development; and presents a record of consultation and 
coordination with others during DEIS preparation. 


The document is filed with the Environmental Protection Agency (EPA), and its availability is announced in 
the Federal Register. Any interested party may request a copy of the DEIS by contacting the MMS office 
listed in the Federal Register. The DEIS was filed with EPA on May 18, 1990. 


7. Endangered Species Consultation: Pursuant to Section 7 of the Endangered Species 
Act of 1973, as amended (16 U.S.C. 1536), MMS consults with the FWS and NMFS, as appropriate, to 


determine whether a species that is listed as endangered or threatened may be jeopardized by the proposed 
action. Both formal and informal consultations are conducted on the potential effects of OCS leasing and 
exploration activities on endangered and threatened species. Formal Section 7 endangered species 
consultation between MMS, NMFS, and FWS was initiated on January 2, 1986, with regard to Sale 107. 


A January 27, 1986, biological opinion from FWS rendered a nonjeopardy conclusion for the short-tailed 
albatross (Diomedea albatrus), the arctic peregrine falcon (Falco peregrinus tundrus), and the American 
peregrine falcon (F, p, anatum). An October 21, 1988, memorandum to FWS requested their review of new 
sale information and to update their opinion. A March 10, 1989, biological opinion reaffirmed the original 
1986 opinion of nonjeopardy. The opinion concludes that the occurrence of the arctic or American peregrine 
falcon within the sale area is very doubtful. The FWS emphasizes the potential adverse effect to albatross 
from the ingestion of plastic waste discarded at sea. The FWS recommended that lessees be notified through 
the stipulated orientation program of Title 2 of the Plastic Pollution Research and Control Act of 1987, 
which specifically prohibits the ocean disposal of plastics and potential adverse effects to the short-tailed 
albatross. Stipulation No. 2--Orientation Program, is proposed and the potential effects due to plastic 
pollution would be included in the orientation program developed by the lessee (see Sec. II.G.2.). 
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Since the initial sale was subsequently postponed, the formal consultation and biological opinion from NMFS 
were not completed. A September 29, 1988, letter to NMFS provided the new sale information and 
requested reinitiation of formal consultation and the completion of :he biological opinion. The formal 
consultation with NMFS was completed with the receipt of their June 1, 1989, biological opinion. The 
opinion concluded that the leasing and exploration phases are not likely to jeopardize the continued existence 
of the bowhead, fin, humpback, gray, or sperm whales. However, the biological opinion addressed only the 
open-water season for exploration effects on the bowhead whale. For the North Pacific right whale, NMFS 
concluded that since the population is near extinction, “Adverse effects, particularly from noise disturbance, 
could result when the OCS exploration phase occurs during the summer season" and, therefore, “would be 
likely to further jeopardize the continued existence and future recovery” of the species. The NMFS provided 
the following reasonable and prudent alternatives that MMS could adopt to avoid the likelihood of jeopardy 
from noise disturbance: “. . . require that activities that are likely to result in takings be suspended if 
individuals of this species are found to be present at a lease site,” that "Monitoring of OCS activities should 
be conducted concurrent with drilling or survey operations to determine the presence or absence of right 
whales,” and, if sighted, NMFS “should be notified immediately in order that a decision may be made with 
MMS as to what action, if any, regarding drilling operations should be taken to protect the right whales 
under the specific circumstances." In response to the NMFS reasonable and prudent alternatives, MMS 
developed Stipulation No. 5--Protection of the Endangered Right Whale, which requires the protection of the 
right whale by implementing the reasonable and prudent measures (sce Sec. II.G.2.). In addition, the NMFS 
provided conservation recommendations to protect endangered whales. In summary, NMFS recommended 
continued and additional research and/or surveys by MMS; survey programs by lessees to collect sighting 
data; support of several proposed mitigating measures; and notifying lessees of guidelines to protect 
endangered whales from disturbance. Several of the proposed mitigating measures developed in Sec. II.G.2. 
address some of these recommendations. The Information to Lessees (ITL) for Bird and Marine Mammal 
Protection and the ITL for Endangered Whales would provide guidance for protecting whales from 
disturbance. Stipulation No. 5, while specific to the protection of right whales, directs the lessee to conduct 
an observation program that would record sightings of all endangered whales. As recommended by NMFS, 
Stipulation No. 3, Protection of Biological Resources, and the ITL on Bering Sea Biological Task Force are 
both proposed. The MMS continues to conduct and fund numerous research projects and surveys concerning 
endangered whales, and specific surveys and/or research concerning Navarin Basin endangered whales will be 
considered in future planning and funding. 


On April 5, 1990, NMFS issued an emergency interim rule (effective to December 31, 1990) to list the Steller 
(northern) sea lion (Eumetopias jubatus) as a threatened species under the ESA. Subsequently, on July 20, 
1990, NMFS proposed to list the species as a threatened species indefinitely under the ESA. Consequently, 
on July 26, 1990, MMS requested reinitiation of formal Section 7 consultation with NMFS concerning 
proposed Sale 107 and any potential effects on the Steller (northern) sea lion. The formal consultation with 
NMFS was completed with the receipt of their October 25, 1990, biological opinion addressing the Steller sea 
lion. The opinion concluded that the leasing and exploration phases are not likely to jeopardize the 
continued existence of the Steller sea lion. The NMFS provided conservation recommendations addressing 
potential noise and disturbance to haulouts and the nearest rookery to the sale area, Walrus Island, and 
research and/or surveys to expand information on sea lions in the sale area. In response to NMFS 
conservation recommendations, MMS developed potential mitigating measures concerning the protection of 
Steller sea lions (see Sec. I1.G.2.a). The proposed ITL, Information on the Threatened Steller (Northern) 
Sea Lion, was developed to provide protection for the sea lion haulouts and rookeries from disturbance. In 
addition, the ITL’s--Information on Bird and Marine Mammal Protection, and Areas of Special Biological 
and Cultural Sensitivity--provide protection criteria and identify the sites for haulouts and rookeries. The 
MMS will consider the sea lion survey and/or research recommendations in future planning and funding. 


Reinitiation of formal consultation with NMFS and FWS will be required before any development and 


production occur due to the proposed Sale 107. The reader is directed to Appendix C for review of the 
NMFS and FWS biological opinions and correspondence concerning ESA Section 7 consultation. 
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8. Public Hearings: Public hearings are held after release of the DEIS, and specific dates 
and locations for public hearings are announced in the Federal Register. Public hearings on this DEIS were 
held in St. Paul on June 25, St. George on June 26, Unalaska on June 27, and Anchorage on June 29, 1990. 
Oral and written comments are obtained and responded to in a final Environmental Impact Statement 
(FEIS), which is made available to the public. 


Prep: Fit 1 4 D met : Oral and written 
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FEIS, which is then filed with the EPA and made available to the public. The availability of the FEIS is 
announced in the Federal Register. 


10. Secretarial Issue Document (SID): The SID which is based in part on the FEIS, 
includes a discussion of significant information connected with the proposed lease sale. The SID provides 
relevant environmental, economic, social, and technological information to the Secretary to assist him in 
making a decision on whether to conduct a lease sale and, if so, what terms and conditions should be applied 
to the sale and lease. 


11. Proposed Notice of Sale: At least 90 days before the proposed lease sale, a proposed 
Notice of Sale is prepared and its availability is announced in the Federal Register. A copy of the actual 
notice is furnished to the Governor of Alaska, pursuant to Section 19 of the OCSLA, so that he and affected 
local governments may comment on the size, timing, and location of the sale. Comments must reach the 
Secretary within 60 days after notice of the proposed lease sale. 


12. Decision and Final Notice of Sale: The entire prelease process culminates in a final 
decision by the Secretary on whether to hold a lease sale and, if so, its size, terms, and conditions. The Final 
Notice of Sale must be published in the Federal Register at least 30 days prior to the sale date. It may differ 
from the proposed Notice depending upon the Secretary’s final decision, i.e., size of lease sale, bidding 
systems, and mitigating measures. 


13. Lease Sale: The Navarin Basin Sale 107 is tentatively scheduled to be held in 

September 1991. Sealed bids for individual blocks or bidding units (those listed in the Notice of Sale) are 
opened and publicly announced at the time and place of the sale. The MMS assesses the adequacy of the 
bids, and the Department of Justice in consultation with the Federal Trade Commission may review the bids 
for compliance with antitrust laws. If bids are determined to be acceptable, leases may be awarded to the 
highest qualified bidders. However, the Secretary reserves the right to withdraw any blocks from the sale 
pricr to written acceptance of a bid and the right to reject any or all bids (generally within 90 days of the 
lease sale). 


14. Lease Operations: After leases are awarded, the MMS Field Operations Office is 
responsible for supervising and regulating operations conducted in the lease area. Prior to the initiation of 
exploration activities on a lease (except preliminary activities), a lessee must submit an exploration plan 
(which includes an environmental report and an oil-spill-contingency plan) and an Application for Permit to 
Drill (APD) to MMS for approval. The FWS, NMFS, EPA, NPS, U.S. Army Corps of Engineers (COE), 
U.S. Coast Guard (USCG), the State of Alaska, and the public are provided an opportunity to comment on 
the exploration plan. The exploration plan must be approved or disapproved within 30 days. The APD 
under an approved exploration plan will not be approved until the State consistency certification has been 
received or is conclusively presumed. 


The Regional Supervisor, Field Operations (RS/FO) has the authority to suspend operations when a lessee 
has failed to comply with applicable laws, regulations, or lease or permit conditions. Applicable laws refer to 
all safety, environmental and conservation laws that apply to oil and gas producers on the OCS. The RS/FO 
reviews the degree of threat involved, with all factors being taken into consideration, when making the 
decision and takes the appropriate action in a timely manner which may or may not be in the form of a 
suspension of operations. The RS/FO can disapprove a plan if it is determined that any proposed activity 
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pursuant to such lease or permit would probably cause serious harm or damage to life (including fish and 
other aquatic life), to property, to any mineral (in areas leased or not leased), to the national security or 
defense, or to the marine, coastal or human environment. 


B. Leasing History 


The first Federal offshore lease sale in the Navarin Basin, Sale 83, was held on April 17, 1984. The area 
offered consisted of 11.4 million hectares (28 million acres). Of the 5,036 blocks offered, 425 bids on 186 
blocks were received totaling $631.2 million. Six bids were rejected. Seventeen bids were determined to be 
adequate but would not be accepted or rejected until resolution of overlapping jurisdictional claims with the 
Soviet Union. A total of 163 leases (375,552 hectares) were issued for a total bonus of $516.3 million. These 
leases were issued for an initial 10-year lease term with an effective date of June 1, 1984. Since Sale 83, 141 
leases have been relinquished leaving 22 leases still in effect as of October 1, 1990. 


On December 14, 1988, the high bids for those 17 blocks involving jurisdictional dispute were rejected. The 
Secretary concluded it was no longer in the interest of the United States to retain the bids. All monies on 
the blocks were refunded to the bidders. 


C. Litigation History 


In a lawsuit affecting Sale 57, Norton Basin, The People of the Village of Gambell v, Clark, 746 F.2d 572 
(9th Cir. 1984) (Gambell I), the Court of Appeals ruled that the “lands and waters" of the Outer Continental 
Shelf (OCS) were "public lands” for the purpose of Section 810 of the Alaska National Interest Lands 
Conservation Act (ANILCA), 16 U.S.C. 3120. Section 810 requires that special steps be followed by a 
Federal agency before it decides to “withdraw, reserve, lease, or otherwise permit the use, occupancy, or 
disposition of public land." If the agency determines that its proposed action “would significantly restrict 
subsistence uses," various procedural requirements apply. The Gambell I case was remanded to the District 
Court for the District of Alaska for further determinations consistent with the Court of Appeals’ decision. 


On April 25, 1985, a suit was brought to invalidate the prior Navarin Basin Sale 83. The People of the 


Village of Gambell and Nunam Kitlutsisti v. Hodel (D. AK., Civ. No. A85-201). The complaint sought an 
injunction against all activities resulting from Sale 83, an order declaring Sale 83 invalid, and a declaration 
that the leases issued pursuant to Sale 83 were null and void. The plaintiffs raised two primary arguments: 
that the Secretary had failed to comply with Section 810 of ANILCA, and that Title VIII of ANILCA 
imposed a trust responsibility upon the Secretary that had been breached. The plaintiffs also sought a 
preliminary injunction against exploratory activities on Sale 83 leases, including geophysical (seismic) testing 
and exploratory drilling. 


On May 23, 1985, a motion for a preliminary injunction was denied by the district court. The district court 
held that since the Secretary had assumed that ANILCA’s requirements did not apply to OCS lease sales at 
the time of the EIS’s analysis of subsistence issues, contrary to the later holding in Gambell I, the Secretary 
had not technically complied with ANILCA. However, the court found after balancing the equities involved 
that an injunction should not be issued. 


On May 24, 1985, the plaintiffs appealed the denial of the preliminary injunction and filed a motion for an 
emergency injunction, pending appeal on June 3, 1985, which was denied. The People of the Village of 
Gambell v. Hodel, No. 85-3877, June 6, 1985. 


In The People of the Village of Gambell v, Hodel, 774 F.2d 1414 (9th Cir. 1985) (Gambell II), the Ninth 
Circuit Court of Appeals held that the district court had abused its discretion by denying the preliminary 
injunction. The Court of Appeals directed the district court to enter a preliminary injunction enjoining all 
exploration activities in connection with Sale 83 pending determination of the consolidated claims for 
injunctive relief and resolution of the other issues to be addressed pursuant to the court’s instructions in 
Gambell I. On January 8, 1986, the district court issued the preliminary injunction. As a result, MMS issued 
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a suspension of operations for leases in the Sale 83 area on May 2, 1986. The suspension was effective 
January 8, 1986, the date of the court order. The suspension prohibited the lessee from conducting 
exploration activities, relieved the lessee of the responsibility of making rental payments during the time the 
suspension is in effect, and extended the primary term of the lease equal to the period of time covered by the 
suspension. 


A petition for certiorari to the Supreme Court, filed by the U.S. in the Gambell II case, Hodel v. People of 
the Village of Gambell, Feb. 21, 1986, No. BE-1406, was granted June 2, 1986. Four issues were raised by 
this petition: (1) the correctness of the Ninth Circuit’s ruling that a district court must enter a preliminary 
injunction whenever it finds a likely violation of an environmental statute, unless the injunction itself would 
cause environmental harm; (2) whether ANILCA applies to the OCS; (3) whether the Secretary of Interior 
must comply with Section 810’s procedures prior to leasing or exploration activities for all stages of the OCS 
program, including development and production; and (4) whether the Ninth Circuit’s decision applying 
ANILCA to the OCS should be retroactively applied, such as to Navarin Basin Sale 83. 


On January 12, 1987, arguments were presented to the U.S. Supreme Court on two issues: (1) whether it 
was proper for an issuance of a preliminary injunction for a violation of an environmental statue, and (2) 
whether Section 810 of ANILCA applies to the OCS. On March 24, 1987, the U.S. Supreme Court ruled 
that ANILCA does not apply to the OCS and that the Ninth Circuit erred in directing issuance of a 
preliminary injunction. On April 20, 1987, the intervenor-defendants filed a motion to dismiss this case with 
the district court in light of the U.S. Supre:1e Court decision of March 24, 1987, that ANILCA does not 
apply to the OCS. On May 11, 1987, a stipulated dismissal by all parties was filed with the district court. 
The district court dismissed with prejudice and closed the case on May 12, 1987. The MMS terminated the 
Suspension of Operations Order issued January 8, 1986, on the Sale 83 leases effective June 1, 1987. 


D. Drilling History 
A Deep Stratigraphic Test (DST) well was completed in the Navarin Basin in October 1983. 


Approval was given by MMS for three separate exploration plans involving Exxon Corporation, ARCO 
Alaska, Inc., and Amoco Production Company for the Navarin Basin Sale 83 area. Eight exploratory wells 
drilled in 1985 were plugged and abandoned. Detailed information on the exploration history of the Navarin 
Basin area is in Section III.A.1.e. 


E. US.-U,S.S.R. Provisional Maritime Boundary 


The U.S. and the Union of Soviet Socialist Republics (U.S.S.R.) entered into an agreement on June 1, 1990, 
resolving the maritime boundary between the United States and the Soviet Union. Both countries have 
agreed that the line described as the “western limit” in Article 1 of the U.S. - Russia Convention of March 
18/30, 1867, is the maritime boundary between the U.S. and the U.S.S.R. The agreement resolves 
differences regarding jurisdiction over fishing and oil and gas development in the Bering Sea. Even though 
the agreement is subject to ratification, both parties have agreed to abide by its terms as of June 15, 1990. 
This agreement, if ratified, would reduce the proposed Navarin Basin Sale 107 lease area by 466 blocks 
(about 2,357,070 acres) adjacent to the maritime boundary between the U.S. and the U.S.S.R. 


The OCS Report MMS 86-0003, “Legal Mandates and Federal Regulatory Responsibilities” (Rathbun, 1986), 
incorporated herein by reference, describes legal mandates and authorities for offshore leasing and 
operations and outlines Federal regulatory responsibilities. This report contains summaries of OCSLA, as 
amended, and related statutes; a summary of requirements for exploration, development, and production 
activities; a discussion on authorities of other Federal agencies affecting OCS activities; as well as significant 
litigation affecting OCS leasing policy. 
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Since the publication of OCS Report MMS 86-0003, MMS has consolidated rules governing oil, gas, and 
sulfur exploration, and development and production operations in the OCS (30 CFR Part 250). The rules are 
intended to eliminate redundant, burdensome, unnecessary, and counter-productive requirements imposed by 
the existing rules; introduce more performance standards concerning enforcement of safety and 
environmental protection; describe new and updated requirements; and simplify the language of the rules. 


On August 18, 1990, Public Law 101-380, the Oil Pollution Act of 1990, was signed. This law repeals section 
311(k) of the Federal Water Pollution Control Act and strikes out the entire section on liability in the 
Deepwater Port Act of 1974. Title III of the OCSLA amendments of 1978 also was repealed. All monies 
remaining in the funds established by these sections and Title III of the 1978 OCSLA amendments will be 
deposited in the Oil Spill Liability Trust Fund pursuant to the Oil Pollution Act of 1990. 


Alaska OCS Region Reference Paper No. 83-1, "Federal and State Coastal Management Programs” (McCrea, 
1983), incorporated herein by reference, describes the coastal management legislation and programs of the 
Federal Government and the State of Alaska. This paper highlights sections that are particularly pertinent to 
offshore oil and gas development and briefly describes some of the effects of the Alaska Native Claims 
Settlement Act (ANCSA) and ANILCA on coastal management. 


G. Results of the Scoping Process 


This section contains the results of the scoping process which include the significant environmental issues, 
alternatives, and mitigating measures to be considered in the EIS. Issues which were not determined to be 
significant have been eliminated. 


1. Issues Considered in the EIS: 
a. § Effects on important fish resources from 
° cil spills 
° discharges (muds, cuttings, formation waters, and 
ballast water) 
© atuats Qpateded , 


° oil spills 

° discharges (muds, cuttings, formation waters, and 
ballast water) 

© noise disturbance 

° habitat loss (siting of oil-industry-support facilities) 


° oil spills 
° noise disturbance (including seismic) 
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° discharges (muds, cuttings, and formation waters)(Effects on prey species are 
considered in developing the effects levels for biological resources. 


a. Effect on Nome: Effects on the supply and cost of housing and infrastructui. 
(sewer, water, schools, roads) of the City of Nome would not be expected because Nome is not assumed ‘© 
be a support-base site for the exploration, developnient, and production of oil and gas resources in the 
Navarin Basin. The economic analysis and industry comments demonstrated that the selection of Nome as a 
support base was unlikely. The scenario assumes that air and marine support for Sale 107 would be based 
out of St. Paul and Unalaska, respectively. In 1985, exploratory drilling was conducted on Sale 83 leases. Air 
support was conducted out of St. Paul Island and marine support was out of Unalaska. 


b. Effect of Oil Spills on Tundra: The effects of oil spills on tundra are not 
addressed because spills originating from the Navarin Basir sale area are not likely to reach onshore tundra 


ecosystems. 


c. § Leak-Detection Methods For Pipeline Oil Spills: MMS rules (30 CFR 250.154) 
outline safety equipment requirements for DOI pipelines. These rules require such safety equipment as flow 
safety valves, automatic shutdown valves, and high and low pressure sensors. In addition, MMS may require 
that pipelines be equipped with a metering system to provide continuous volumetric comparison between 
input and delivery onshore. This system is required to include an alarm system to detect variations between 
input and discharge volumes. 


d. $US./Soviet Boundary Negotiations: Because of the proximity between the 
Navarin Basin sale area and the U.S.S.R., a boundary dispute developed between the US. and the U.S.S.R. 
The U.S. and U.S.S.R. have resolved this issue effective June 15, 1990. See Section LE. for detailed 


e. Use of St. Matthew Island as a Support Base: The scenario for development of 
the Navarin Basin Sale 107 does not consider St. Matthew coe Op SD neee © 0 Cae Stee ee 


Alaska Nov. 30, 1984), Peg Rites eyo ye pe ye 
and three Alaska Native corporations to exchange a portion of designated wiiderness lands on St. Matthew 
Island (a part of the Alaska Maritime National Wildlife Refuge) for various privately held land interests in 
the Kenai and Yukon Delta National Wildlife Refuges. 


Since there is currently no proposal for a similar land exchange involving St. Matthew Island, it is not 
considered in this EIS as a site for potential support bases. Instead, this EIS assumes that exploration, 
development, and production would occur under a hypothetical scenario that emphasizes offshore loading and 
support facilities on St. Paul Island. 


3. Alternatives Discussed in the EIS: The following alternatives were developed as a 
result of the scoping process and have been selected for further analysis in the EIS: 


alternative would offer 11.4 million hectares (5,036 blocks) 3" 


b. No Sale (Alternative IT): This alternative would remove the entire area selected 
during area identification (11.4 million hectares) from leasing. This alternative constitutes the "no action" 
alternative, :cquired by 40 CFR 1502.14 of CEQ regulations implementing NEPA. 


c. Delay the Sale up to 18 Months (Alternative III): This alternative would delay 
the leasing of 11.4 million hectares for a period of up to 18 months. This could delay the sale until the end 
of the current 5-Year Leasing Program which ends in June of 1992. 


IV): Tis chhssaative bs presen to gevdie 0 bade ype ype 
marine mammals) inhabiting the area in and around the St. Matthew Island complex (St. Matthew, Hall, and 
Pinnacle Islands). The foraging range for most species inhabiting the islands does not exceed 50 mi. 
Alternative IV (St. Matthew Island Deferral) would defer from leasing an area consisting of 178 blocks 
(about 400,000 hectares) within a 50-mi radius of the St. Matthew Island complex. The remaining area 
proposed for leasing would contain 4,858 blocks (11 million hectares). 


V): hie chance on emeeie ne wanes Natural Resources Defense Council (NRDC). 
The NRDC specifically requested that an area within 50 mi (either side) of the shelf break (200-m isobath) 
be deferred to protect fish, bowhead and beluga whales, and seabirds. The EPA was concerned about the 
high primary productivity associated with oceanic upwelling along the shelf break and important fish and 
wildlife resources that inhabit and feed in the area. 


Alternative V (200-Meter Isobath Deferral) would defer from leasing an area consisting of 2,474 blocks (5.5 
million hectares) within 50 mi (either side) of the 200-m isobath. The remaining area proposed for leasing 
would contain 2,562 blocks (5.8 million hectares). 


f Defer Leas Highlighted Areas Identified in the OCS 5-Year Oil and G 


Leasing Program (Alternative VI): This alternative was highlighted for special presale consideration by the 
current 5-Year Oil and Gas Leasing Program (USDOI, MMS, 1987). The basis for this alternative was a 
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consensus between the oil industry, fishing industry, the Alaska Native community, and environmental 
organizations to exclude areas of high environmental interest and areas of low interest to industry. 


Alternative VI would defer from leasing an area consisting of 1,362 blocks (3 million hectares)--1,113 blocks 
(2.5 million hectares) in the northeast corner of the proposal and 249 blocks (.5 million hectares) along the 
continental shelf break. The remaining area proposed for leasing would contain 3,674 blocks (8.3 million 
hectares). 


4, Alternatives Not Discussed in the EIS: The following alternatives raised during the 
scoping process will not be analyzed in the EIS. 


a. Delay the Sale for 5 Years: This alternative was proposed by the NRDC: (1) to 
allow coastal resource districts potentially affected by Sale 107 to complete coastal management plans; (2) to 
allow the oil industry to gain information and experience, and refine spill-cleanup technology; (3) to gain 
more knowledge about biological resources of the Navarin Basin; and (4) because of the uncertain ability of 
the DOI to implement the OCS lease schedule in Alaska. 


This alternative is not warranted because (1) coastal resource districts, which could potentially be affected by 
Sale 107, will have completed coastal management plans which would have been incorporated into the Alaska 
Coastal Management Program by the time the sale occurs; (2) the oil industry has gained information and 
experience in working in the Navarin Basin environment by drilling 8 exploratory wells in the Navarin Basin 
in 1985; and (3) past and present MMS-sponsored studies have provided information on the biological 
resources of the Navarin Basin. Further data would be useful but MMS has successfully used the existing 
database to provide an adequate analysis of the effects of oil and gas activities on biological resources for the 
Navarin Basin Sale 83 held in 1984. 


b. Defer Leasing in an Area within 100 Miles of St, Matthew Island: The NRDC 
recommended that all blocks within 100 mi of St. Matthew, Hall, and Pinnacle Islands (the St. Matthew 
Island complex) be deleted from the Navarin Basin Sale 107 because: (1) the environmental values of the 
coastal habitat and nearshore waters surrounding the St. Matthew Island complex are extraordinarily high; 
and (2) no bids were received on any blocks within 100 mi of St. Matthew Island for Sale 83. 


This alternative was not analyzed because the foraging radius of most bird and mammal species does not 
extend beyond 50 mi from the island complex. Therefore, another 50 mi would provide negligible prctection. 
A 50-mi deferral area is analyzed in the EIS. The lack of bids in the 100-mi radius around the St. Matthew 
Island complex for Sale 83 does not preclude future interest in the area. During secondary sales in frontier 
areas, economic conditions could change making an area more attractive for exploration. Additional 
geological and geophysical information might also reveal areas having hydrocarbon potential not indicated 
earlier. Industry may also shift their emphasis from areas leased in Sale 83 to areas offered in Sale 107. 


5. Mitigating Measures: Detailed descriptions of the potential mitigating measures are 
contained in Section II.G.2. The potential mitigating measures are as follows: 


a. Stipulations: 


Protection of Archaeological Resources 
Orientation Program 

Protection of Biological Resources 
Transportation of Hydrocarbons 
Protection of Endangered Right Whales 
Oil-Spill-Response Preparedness 
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b. Information to Lessees (ITL’s): 


Information on Coastal Zone Management 
Information on Areas of Special Biological and 

Cultural Sensitivity 
Information on Oil-Spill-Cleanup Capability 
Information on the Bering Sea Biological Task Force 
Information on Bird and Marine Mammal Protection 
Information on Endangered Whales 
Information on Bowhead Whales and Winter Exploration 
Information on Subsistence Activities 
Information on the Threatened Steller (Northern) Sea Lion 


6. Mitigating Measures Not Considered in this EIS: The following mitigating measures 
suggested during scoping will not be considered in detail or presented in the EIS. 
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restriction was adopted for + om Basin Sale 83 for the oaiaaiien of caiiaien bowhead whales from 
any winter (ice-period) exploration activities. The drilling restriction was never incurred since all exploration 
activities from Sale 83 were conducted during the summer ice-free period. 


The Exploration and Development Report (USDOI, MMS, 1989) provided to NMFS during consultation 
stated that “exploration during the winter ice season is unlikely." Consequently, the June 1, 1989, Biological 
Opinion from NMFS only addressed open-water conditions for the effects of exploration activities on 
endangered whales (Appendix C). The NMFS concluded that open-water season exploration activities would 
not be likely to jeopardize the continued existence of the bowhead whale since they are not present in the 
lease ara during these times. Therefore, a mitigating measure providing for a seasonal drilling restriction to 
protect Lowhead whales is not needed. 


If a lessee plans to perform winter (ice-period) exploration, reinitiation of Section 7 consultation with NMFS 
will be required to determine any protection measures for overwintering bowhead whales. The ITL, 
"Information on Bowhead Whales and Winter Exploration," was prepared to advise the lessees of this 
requirement. 


b. Wellhead and Pipeline Requirements: A mitigating measure requiring the 
protection of subsea wellheads on temporary abandonments, suspended operations, or pipelines that leave 
protrusions above the seafloor to allow commercial fisheries trawling gear to pass over without snagging or 
damaging the structures or the fishing gear is not needed because existing rules (30 CFR 250.113) for wells 
and (30 CFR 250.153(a)(2)) for pipelines address these concerns. 


c. Postlease Monitoring: The stipulation on Protection of Biological Resources 
provides for postlease monitoring of biological resources. If biological populations or habitats requiring 
special protection are identified in the lease area, biological surveys may be required to determine the extent 
and composition of biological populations or habitats. 


d. Pipeline Planning and Removal: A mitigating measure requiring pipeline 
planning and removal is not needed because existing MMS rules (30 CFR 250 Subpart J) address design, and 
abandonment, and out-of-service requirement for DOI pipelines. 


e. Removal of Scrap Metal and Debris from the Seafloor: The MMS rules 
governing oil, gas, and sulfur exploration, development, and production (30 CFR 250.40[b][6]) prohibit 
disposal of equipment, cables, chains, containers, or other materials into offshore waters. 
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f. Test Platforms to Determine Resistance to Ice-Pressures: The MMS rules 
governing oil, gas, and sulfur exploration, development, and production (30 CFR 250.130) indicate that 
lessees shall design, fabricate, install, use, inspect, and maintain all platforms and structures to assure their 
structural integrity for the safe conduct of drilling, workover, and production operations, considering the 
specific environmental conditions at the platform location. 


8. : 
Qil Spills: The Oil Pollution Act of 1990 established ro Oil Spill Liability oo Fund. This fend is is ; available 
for compensation of damages for loss of subsistence uses of natural resources, which shall be recoverable by 
any claimant who uses the natural resources that have been injured, destroyed or lost, without regard to the 
ownership or management of the resources. Also, compensation of damages for injury to, or economic losses 
resulting from destruction of, real or personal property, shall be recoverable by a claimant who owns or 
leases the property. Expenditures from the fund are limited to $1 billion per single incident, and natural 
resource damage assessments and claims in connection with any single incident shall not exceed $500 million. 


is ds i i aters: The MMS rules governing 
oil, gas, and sulfur exploration,  — ny and oledins (30 CFR 250.40) indicate that the District 
Supervisor may restrict the rate of drilling fluid discharge or prescribe alternative discharge methods. 
Discharges from fixed platforms, structures, artificial islands, and mobile-drilling units, including sanitary 
waste, produced waters, drilling muds, drill cuttings, and deck drainage are subject to the EPA’s permitting 
procedures pursuant to the Federal Water Pollution Control Act, as amended. All discharges from OCS 
facilities must have a valid NPDES permit. 


and Habiat-Protecton Pan The MMS rales (30 CFR 250. 22) set up guidelines for the Yoo 
oil-spill-contingency plans. The 30 CFR 250.33(a)(2)(i) requires a lessee to identify the means of drilling a 
relief well--in the event of a blowout. 


j. Prohibition of Tanker-Ballast Discharges: The EPA’s permitting procedures 
pursuant to the Clean Water Act require state-of-the-art ballast-water-treatment facilities. EPA’s NPDES 
permit establishes the requirement of no free oil for ballast water discharges. 


k. Prohibition of the Burning of Oil as an Oil-Spill-Cleanup Measure: This type of 
measure would unnecessarily restrict options for cleanup should a spill eccur. It may be desirable to remove 
oil through burning in order to reduce environmental effects in the water column. Specific oil-spill-cleanup 
measures would depend on the severity and location of a spill. Cleanup options should not be restricted 
prior to an oil-spill event and wouid be assessed during the review of site-specific oil-spill-contingency plans. 


. Require Biological Surveys for all Drilling Sites: The stipulation concerning the 
Protection of Biological Resources may require the lessee to conduct biological surveys to determine the 


extent and composition of biological populations and habitats of resources requiring special protection. 
Rather than require biological surveys on all drilling sites, it is more reasonable to leave the authority to 
require such surveys to the discretion of the Regional Supervisor, Field Operations (RS/FO) in consultation 
with the Bering Sea Biological Task Force to determine if such surveys are warranted. 


m. Prohibition of Drilling During the Ice-Free Season: This measure would 
unnecessarily restrict industry operations to times when the hazards of operating would be greatest. It would 
also preclude drilling in water depths greater than about 50 ft as any floating drilling platforms can only be 
used during open water or minimal first-year ice conditions. 


n. Restrictions on Transportation Activities: Specific measures included restrictions 
on transportation activities within 100 mi of Unimak Pass, and mandatory vessel-traffic corridors for drilling 
rigs in transit, tankers, and support vessels. The USCG has jurisdiction over such controls. Traffic through 
Unimak Pass was studied by the USCG to determine if a vessel-traffic-control system was needed now or in 
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the near future (Federal Register, 49 FR 7180, 1984). Conclusions indicated no controls were necessary; the 
need for such control will be reexamined in several years (Federal Register, 50 FR 10877, 1985). 


oO. Requirements for Local Hire: The Alaska Supreme Court ruled on December 
18, 1989, that the State’s local hire law was unconstitutional. Although the State provided for a hiring 


preference to residents on economically distressed zones for certain employment on State public works 
projects, it appears that a mitigating measure requiring local hire would be unconstitutional. 
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ALTERNATIVES 
INCLUDING 


THE PROPOSED ACTION 


Il. ALTERNATIVES INCLUDING THE PROPOSED ACTION 


This section describes the proposal (low, base, and high cases), five alternatives, mitigating measures, and 
compares the effects of the alternatives. 


Alternative I - The Proposal (5,036 blocks) 
Alternative II - No Sale 
Alternative III - Delay the Sale 
Alternative IV - St. Matthew Island Deferral (4,858 blocks - 178 blocks deferred) 
Alternative V - 200-Meter Isobath Deferral (2,562 blocks - 2,474 blocks deferred) 
Alternative VI - 5-Year Leasing Program Highlighted Area Deferral 

(3,674 blocks - 1,362 blocks deferred) 


The analysis of the proposed action in Section IV is based on hypothetical scenarios that portrays types and 
levels of activities assumed to result from the lease sale. Estimates of hydrocarbon resources are the basis 
for this scenario. Resource estimates for the proposal and alternatives are summarized in Table II-1. 


Table I-1 
Resource Comparison of the Proposal 
and Alternatives IV, V, and Vi 
(Conditional-Unrisked) 
St. Matthew 200-Meter 5-Year 
(Alternative I) Island Isobath Leasing Program 
Deferral Deferral Highlighted 
Low Base High (Alter- (Alter- Area Deferral 

Resource Case Case Case native IV) native V) (Alternative VI) 
Oil 
(MMbblis) 60” 450 2,160 450 0.0 450 


Source: USDOI, MMS, 1989. 
“This volume of oil is below the minimum economic resource required for development. 


The methodology used for estimating the resources is discussed in Appendix A (Resource Estimates and 
Exploration and Development Report). Differing assumptions regarding both economic and engineering 
factors will affect the estimate of recoverable resources. Economic factors include exploration and 
development costs, operating expenses, price and market value for oil and natural gas, taxes, depreciation, 
and royalty and production rates. Included among the engineering factors are reservoir thickness and area; 
properties of the hydrocarbon-bearing rocks; feasibility and effectiveness of pressure maintenance through 
secondary and tertiary recovery; well spacing; deviation in depth; climate; surficial geology; other 
environmental factors affecting the design and technology of surface drilling; and development and 
production operations. 


The unleased, conditional, economically recoverable resource estimates in the Sale 107 area aicx «ported by 
MMS (Table II-1; and Appendix A) for (1) a low case--60 MMbbI of oil; (2) a base case--450 MMbbI of oil; 
and (3) a highcase--2,160 MMbbI of oil. These estimates are conditional on the assumption that oil 
resources are present in the area. The marginal probability, estimated by MMS to be about 0.03, indicates 
there is only about a 3-percent chance of recoverable hydrocarbons being present in the unleased portion of 
the sale area (Appendix A). 
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The base case represents an estimate of the amount of unleased oil resources in the Navarin Basin Sale Area 
estimated to be leased, discovered, and developed and produced as a result of Sale 107. This amount is 
derived from the unleased, conditional, mean estimate of 896 MMbbI of oil (Appendix A). The MMS 
estimates that about 50 percent of the resources in the Sale 107 area are expected to be leased and 
developed. The expected-to-be-leased-and-developed percent is applied to the unleased, conditional mean to 
determine the base-case-resource estimate (900 MMbbI x 0.50 is equal to 450 MMbbl). The low-case 
resource estimate is derived by multiplying the 95-percent conditional estimate (120 MMbbI) by the 
50-percent factor. This amount, 60 MMbbI, is below the predicted minimum economic resource required for 
development (Appendix A) and thus, only exploration activities are assumed for the low case. The 
high-case-resource estimate represents a quantity of oil that is significantly higher than the base case; it is 
determined by multiplying the 5-percent conditional estimate (4,320 MMbbl) by the 50-percent factor which 
is equal to 2,160 MMbbI. 


Natural gas resources for Sale 107 are assumed to be uneconomic to develop (see Appendix A). While the 
physical existence of hydrocarbons in the sale area is given a marginal probability of 3 percent, gas resources 
are assumed not to be economic to develop during the time of the lease. Several factors make natural gas 
recovery prohibitively expensive: (1) the high cost of wellhead recovery associated with production; (2) the 
high cost to develop feeder and trunk pipelines; and (3) the high cost of infrastructure (including a 
liquefaction plant and shipping facilities), processing, and delivery to markets. The possibility that a lessee 
would attempt recovery during the life of the lease is considered unlikely. However, in the unlikely event 
that gas does become economic, potential effects of natural gas development and production would be as 
described in Section IV.K. 


There are many scenarios that could be selected to develop the environmental analysis for the proposal and 
the alternatives. The strategies discussed in the following scenario for the Navarin Basin were developed 
based on the following considerations: (1) the geographic locations of existing infrastructure; (2) the 
locations of potential support-facility sites; (3) the state-of-the-art technology; (4) the potential development 
of technology; and (5) the economics of developing the resource. The scenarios selected for analysis do not 
represent an MMS recommendation, preference, or endorsement of facility sites or development schemes. 


A. Alternative I - The Proposal: The proposed action would offer for lease 11.4 million hectares 
(about 28 million acres; 5,036 blocks) in the Navarin Basin Planning Area (Fig. II-1). These blocks are 
located 48 to 360 km (30 to 225 mi) from the western end of St. Matthew Island in water depths that range 
from 70 to 2,400 m (230-7,874 ft). 


Because of the uncertainty involved in hydrocarbon exploration, oil industry activities in the Navarin Basin 
could range from exploration activities only, if hydrocarbons are not found, to full development and 
production if economically recoverable hydrocarbon resources were discovered. Depending on the amount of 
resources discovered, the amount of industry activity could vary greatly. In an effort to analyze the potential 
range of industry activities, three separate development scenarios will be analyzed for the proposal. The 
range of development possibilities includes a low case, a base case, and a high case. The base case is the 
most likely amount of oil resources assumed to be developed from leasing in the Sale 107 area if commercial 
quantities of hydrocarbons are discovered. 


The low case assumes that 60 MMbbls of oil would be discovered; however, this volume is below the 
minimum economic resource required for development (see Appendix A). As a result, exploration wells 
would be drilled, plugged, and abandoned with industry activity ceasing at this point. This case represents a 
minimum amount of industry activity that would result from leasing in the Navarin Basin Sale 107 area. 


The base case (450 MMbbis) is the most likely amount of oil resources that could be assumed to be 
developed from leasing in the Navarin Basin Sale 107 area if commercial quantities of hydrocarbons are 
discovered (see Appendix A). This case represents the most likely level of industry activity if commercial 
quantities of hydrocarbons are discovered. yy 
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ALTERNATIVE | — PROPOSED LEASE—SALE AREA 


The high case (2,160 MMbbls) is an estimated potential upper limit of the amount of oil resources that is 
assumed from leasing in the Navarin Basin Sale 107 area (see Appendix A). This case represents a 
onificant i i he dittinin at ettiiatiinn with ietineneen oct 


The analysis of effects is based on hypothetical scenarios formulated to provide a set of reasonable prelease 
assumptions and estimates on the amount, location, and timing of OCS exploration, development and 


1, Leow Case: This case assumes that 60 MMbbls of oil would be discovered; this volume is below 
the minimum economic resource required for development (see Appendix A). As a result, only exploration 
activities would occur. Exploration wells would be drilled, plugged, and abandoned with industry activity 
ceasing at this point. For the low case, no oil spills are assumed to occur for analysis purposes. Any 
operational fuel spills which would occur are assumed to be minor. 


a. § Activities Associated With the Low Case: Activity levels and timing of events for 


period, six exploration wells would be expected to be drilled, plugged, and abandoned. Drilling during the 
exploratory phase would probably be done by semisubmersibles. Exploration activities are assumed to occur 
in the summer ice-free period. Exploration during the winter ice season appears to be unlikely but may be 


Primary air-support facilities would be located on St. Paul Island. Backup support for helicopter operations 
would be a large supply barge anchored near St. Matthew Island. Unalaska would serve as the primary 
marine-support base. Existing facilities in St. Paul and Unalaska would be used for air- and marine-support, 
respectively. During the peak drilling season, approximately 30 helicopter flights and 15 supply-boat trips per 
month would be necessary to support exploratory drilling operations between the years 1992 and 1995. 


Barges moored off St. Matthew Island would serve as a floating-supply base and as an alternative landing site 
for helicopters. Barges probably would be moored about 1 mi offshore of the northeast or northwest corner 
of the island depending on wind direction. An attending tug would stand by the barge to move it between 
mooring locations and act as a safety boat. Cargo transfer between the barge and drilling vessels would be 
conducted by separate supply vessels. 


The drilling of six exploration wells would require the discharge of 3,480 tons of mud and 5,580 tons of drill 
cuttings. A total of 681 trackline miles of high-resolution seismic survey would be necessary to site 


b. Summary of Effects of the Low Case: 


(1) Air Quality: Impacts of air emissions on onshore air quality are expected 
to be less than 5 percent of the available National standards or PSD-concentration increments and existing 
air quality on St. Matthew Island would be maintained by a large margin. The pollutant concentrations over 
land due to exploration or accidental emissions would not be sufficient to cause temporary or long-term harm 
to tundra vegetation or to acidify coastal tundra even locally. Because emissions would result in consumption 
of less than 5 percent of the available National standards or PSD-concentration increments other effects 
would not be even local or short term, the effects on air quality are expected to be VERY LOW. 


(2) Water Quality: The effects on water quality from exploration drilling and 
discharges associated with six wells would be minimal and temporary, occurring only during actual drilling 
over a 4-year period. The effect of exploration discharges would persist only during actual discharge within a 
100-m-radius mixing zone around each discharge point. Dissolved concentrations of trace metals would not 
exceed the acute marine-water quality criteria at the edge of the mixing zone. The effect on local and 


regional water quality is expected to be VERY LOW. 
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Table 1-2 
Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 


(Low Case) 
Phase Number or 
Facility or Event Amount Timeframe 
Well Drilling 6 1992 - 1995 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 3,480 1992 - 1995 
Cuttings (tons) 5,580 1992 - 1995 
Geophysical Activity (trackline miles) 681 1992 - 1995 
Total Support Activities: 
Helicopter Flights (peak monthly) 30 1992 - 1995 
Supply-Boat Trips (peak monthly) 15 1992 - 1995 
Oil Spills--Only minor operational 
spills would be expected. 


Source: Calculated from USDOI, MMS, 1989. 


(3) Fisheries Resources: In the low case, effects on fisheries resources from 
and low density of pelagic eggs and larvae of eastern Bering Sea finfish and shellfish species, any effect 
ing from scismic surveys would occur in a small area on a very small portion of these populations. The 
limited number of exploratory sites and the 681 mi of seismic lines indicate that seismic surveys would have a 
very low effect on fishery resources. Any toxic effects from drilling discharges at six exploration sites would 
extend only a few meters from the discharge point with very limited mortality or other effect on fisheries 
resources. The limited amount of activity is expected to have a VERY LOW effect on fisheries resources. 


(4) Marine and Coastal Birds: Under the low case, potential disturbance 
effects on marine and coastal birds from helicopter traffic are expected to be minor in the St. Paul Island 
area, and insignificant elsewhere in the region. Disturbance effects from support vessel traffic is likely to be 
insignificant. Potential effects of any fuel spills occurring in the St. Matthew Island and eastern Aleutian 
areas are likely to be minor. Effects on marine and coastal birds are expected to be LOW. 


(5S)  Pinnipeds, Polar Bear, and Sea Otter: In winter, helicopter traffic could 
disrupt mating activities of walrus, especially in the northern sale area, and a small number of walrus could 
be displaced from the general vicinity of the flight corridor. In spring, the potential for increased disturbance 
accompanies birth of the young, but overall effects are expected to remain minor. Since virtually all walrus 
vacate the sale area in summer and fall when drilling activities are assumed to occur, aircraft and vessel noise 
is likely to have an insignificant effect. Vessel traffic is expected to have an insignificant effect on the walrus 
population during these seasons. The effect on the Pacific walrus is expected to be LOW. 


Helicopter traffic in the vicinity of St. Paul Island, as well as potentially increasing commercial air traffic, 
could cause minor disturbance effects among bull fur seals returning to the Pribilof Islands in late spring, and 
at rookeries in the vicinity of air-traffic routes in summer and fall. Vessel traffic is expected to have an 
insignificant effect on the fur seal population. The potential effects of any fuel spills in the St. Matthew 
Island and eastern Aleutian areas are likely to be minor. The effect on the northern fur seal is expected to 
be LOW. 


Helicopter traffic in the vicinity of St. Paul Island may cause some minor displacement of a few harbor seals 
from any routinely used air corridor. The effect on the Pacific harbor seal is expected to be LOW. 


Fuel spills from support vessels are not expected to cause sufficient mortality amoung sea otters in the 
eastern Aleutians to affect this species. The effect on the sea otter is expected to be LOW. 


In winter and spring, helicopter traffic between St. Paul and the sale area could displace some ice seals and 
polar bear from preferred ice-front or pack-ice habitat in the vicinity of the flight corridor. However, 
densities are sufficiently low that effects are expected to be minor. Since virtually all spotted, bearded, and 
ringed seals vacate the sale area in summer and fall, and ribbon seals are present in very low densities, 
effects from aircraft and vessel noise are likely to be insignificant. The effect on ice seals and polar bear is 
expected to be LOW. 


(6) Endangered and Threatened Species: Since it is anticipated that 
period could encounter exploration noise and disturbance from drill rigs, helicopters, supply vessels, and 
seismic activities. The gray, fin, right, humpback, and sperm whales may be found migrating and feeding in 
the sale area during the ice-free season. It is anticipated that only a few individual whales would be affected 
by the noise and disturbance from exploration activities. Bowhead and fin whales using the sale area during 
the winter should not be exposed to any industry activities. 


Disturbance effects from helicopter traffic between St. Paul and the sale area on Steller sea lions occupying 
the ice front in winter/spring or the St. Matthew and Pribilof Islands areas in summer/fall are likely to be 
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minor. Vessel traffic is expected to have an insignificant effect on the Steller sea lion population. 


The distribution of the short-tailed albatross across a vast marine range is such as to realize only minimal 


effects from exploration activities. The effect on gray, bowhead, humpback, fin, and sperm whales and the 
short-tailed albatross is expected to be VERY LOW and LOW on the right whale and Steller sea lion. 


(7) Nonendangered Cetaceans: Since only exploration activities would occur, 
no effects from oil spills are expected. A few individual whales could be affected by the noise and 
would not affect the population levels. The effect on nonendangered cetaceans is expected to be VERY 
LOW. 


(8) Commercial Fishing Industry: The effects of the low case on the 
commercial fishing industry would be very limited. Due to the vastness of the domestic longline fishery for 
sablefish and the limited amount of seismic activity projected--interaction between these activities would be 
extremely limited. The loss of trawi-fishing area around exploration drilling sites would be extremely small. 
At any one time a maximum of 2 km’ would be affected. This is an insignificant loss compared to the total 
area trawled in the eastern Bering Sea. The effect on the commercial fishing industry is expected to be 
VERY LOW. 


(9) Local Employment: The majority of the potential 450 new petroleum- 
related, full-time jobs would be offshore and would almost exclusively be held by commuters who live outside 
the region. A large share of the remaining employment--onshore jobs in Unalaska and St. Paul--would be 
held by nonresident workers who would live in enclaves. Some permanent residents of these communities 
would be employed in oil-related activities. The effect on employment in St. Paul and Unalaska is expected 


to be VERY LOW. 

(10) Subsistence-Harvest Patterns: The low case should produce no apparent 
effects on subsistence harvests in Unalaska, although subsistence resources could be locally affected to a very 
limited extent as a result of shore-based activities. On St. Paul Island, the resident population is not expected 
to be involved directly in exploratory activities. The short duration of exploration activities, the relative 
absence of biological effects, and the low level of activity suggest that effects on subsistence should be very 
low. Effects on the subsistence-harvest patterns of western Alaska regions, including St. Lawrence Island, 
would be very low in the low case due to the limited duration of exploration activities and the absence of 
support-base operations in western Alaska communities. Effects on subsistence-harvest patterns are expected 
to be VERY LOW on St. Lawrence Island and in Unalaska, St. Paul, St. George, and other parts of western 
Alaska. 


(11) Sociocultural Systems: The low case should produce little apparent 
effect on sociocultural systems in Unalaska, but there could be some short-term, localized disruptions as a 
result of shorebase activities. The short duration of exploration activities, the relative absence of biological 
effects, and the level of activity involved suggest that effects on the sociocultural systems of St. Paul Island 
should be low. St. George Island residents shov’'  ~>rience little or no effects as a result of exploration 
activities. The sociocultural systems of St. La: _» nd would not be affected due to the abseace of oil 
spills, the limited duration of exploration activi..., a. the absence of support-base operations on the island. 
Effects on sociocultural systems in St. Paul are expected to be LOW and VERY LOW in Unalaska, St. 
George and on St. Lawrence Island. 


(12) Archaeological Resources: Because few archacological resources are 
expected in the sale area, the siting and drilling of six exploration wells would disturb few, if any, 
archacological resources. Onshore archacological resources could be affected by oil-spill-cleanup activities in 
the event that an exploratory oil spill or minor fuel spill contacted these areas. However, because the 
probability of a spill occurring during exploration is very low, it is not anticipated that onshore resources 
would be contacted by an oil spill. Effects on archacological resources are expected to be VERY LOW. 
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(13) nd Us agement: The existing air- and 
‘iia itn Niles & Eee, CEE Wen aan te ates ts cana tate SOF cadiaation 
activities without any expansion or land use conflicts. These facilities were designed to support Navarin Basin 
Sale 83 exploration activities. The Pribilof Offshore Support Services air-support facility on St. Paul is 
currently closed. The effect on land use in Unalaska and St. Paul is expected to be VERY LOW. 


policies of the ACMP. Disturbance of breeding seabirds on St. Paul Island by helicopter traffic and the 
potential for fuel spills from barges near St. Matthew Island could occur. These effects could lead to conflict 
with the statewide habitat standard of the ACMP, resulting in LOW effects with respect to the ACMP. 


2. Base Case: The conditional resource estimate for undiscovered recoverable resources 
assumed to be discovered and produced for the base case is 450 MMbbls of oil (see Appendix A). It is 
assumed that natural gas resources are not economic and would not be developed. The marginal probability 
that hydrocarbons in commercial quantities are present in the sale area is 3 percent. The description of 
facilities and activities that follow is based on the development of 450 MMbbls of oil. 


a. § Activities Associated with the Base Case: Activity levels and timing of events for 
the base case are shown in Tables II-3 and II-4. It is assumed that exploration/delineation drilling would 
begin in 1992 and continue until 1997. A total of 16 wells are assumed to be completed during this period. 
Planning and construction of oil platforms is assumed to start around 1997. Final placement of two oil 
platforms are assumed to occur between 1998 and 1999. Between 1999 and 2003, 90 oil wells are assumed to 
be drilled. Oil production is assumed to begin in 2001 with peak annual production of 38 MMbbls occurring 
between 2002 and 2006. The volume of recoverable hydrocarbons is assumed to decline gradually after 2006, 
with oil output ceasing in the year 2019. 


(1) Exploration Estimates: Exploratory drilling would probably be done by a 
semisubmersible. Exploration activities are assumed to occur in the summer ice-free season. Exploration 
activity during the winter ice season appears to be unlikely but may be possible with drillships using 
icebreaker support. During the exploration phase, existing marine- and air-support facilities in Unalaska and 
on St. Paul Island would be used. Large barges anchored off St. Matthew Island and supply ships stationed 
in the general area of the drilling platforms also would serve as secondary support facilities. 


Supply and standby boats would operate out of Unalaska. Fuel and drilling materials would be transferred 
directly to the semisubmersibles. Additional materials would come from the supply barges and ships 
mentioned above. Approximately 30 supply boat trips per month would be necessary to support 

drilling rigs between the years 1993 and 1995 (1 trip/drilling vessel every 2 days). Supply barges and ships 
would be resupplied out of Unalaska or from existing facilities in upper Cook Inlet. 


Personnel and cargo would be transported by air from Anchorage to St. Paul Island with possible fuel stops 
at Bethel or Cold Bay. Helicopter support for the semisubmersible would come from St. Paul Island. 
Because of the remoteness of the area and the long flights between the platforms and the main-support base, 
barges located near St. Matthew Island and the supply ships would serve as secondary landing sites for 
helicopters such as the Boeing 234. Approximately 60 helicopter flights per month would be necessary to 
support exploration-drilling operations between the years 1992 and 1997 (1 trip/drilling vessel per day). 
Barges moored off St. Matthew Island would serve as a floating-supply base and as an alternative landing site 
for helicopters. Barges probably would be moored about 1 mi offshore of the northeast or northwest corner 
of the island depending on wind direction. An attending tug would stand by the barge to move it between 
mooring locations and act as a safety boat. Cargo transfer between the barge and drilling vessels would be 
conducted by separate supply vessels. 


(2) Development and Production Estimates: Production platforms would be 
of Cook Inlet type designed with a minimum of leg bracing at sea level to minimize floating first-year ice 
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Table II-3 
Estimated Schedule of Exploration, Development, and Production 
for the Navarin Basin Sale 107 


(Base Case) 


Exploration 
Year Wells 


Exploration/ Oil- oOil- oil 
Delineation Delineation Production Production Pipelines 
Wells Rigs Platforms Wells (miles) 


Production 
Oil (MMbbls) 


~ 
o 
wo 
Ww 

~~ N N NN YW NN 


1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 


- -»§ NN Ne 


Total 12 


450 


Source: USDOI, MMS, 1989. 


Table 1-4 
Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 


(Base Case) 
Phase Number or 
Facility or Event Amount Timeframe 
Exploration 
Exploration-Well Drilli 12 1992 - 1997 
Delineation-Well Drilling 4 1993 - 1995 
Total Drilling Muds and 
Drilling Muds (tons) 8,560 1992 - 1997 
Cuttings (tons) 13,560 1992 - 1997 
Geophysical Activity (trackline miles) 1,816 1992 - 1997 
Total Support Activities: 
Helicopter Flights (peak monthly) 60 1993 - 1995 
Supply-Boat Trips (peak monthly) 30 1993 - 1995 
Development and Production 
Platforms 2 1998 - 1999 
Production and Service Wells 90 1999 - 2003 
Total Oil Production (MMbbIs) 450 2001 - 2019 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 9,000 to 45,000 1999 - 2003 
Drill ings (tons) 79,200 1999 - 2003 
Geophysical Activity (trackline miles) 340 1998 - 1999 
Total Support Activity for: 
Development Phase 
Helicopter Flights (peak monthly) 60 2001 - 2002 
Supply-Boat Trips (peak monthly) 15 2001 - 2002 
Production Phase 
Heliocopter Flights (peak monthly) 30 2001 - 2019 
Supply-Boat Trips (peak monthly) 15 2001 - 2019 
Support Facilities (hectares) 
St. Paul Island (air-support base) 3 
Unalaska (marine-support base) 10 to 30 
Tanker Transportation (peak production) 
Terminal Call Rate (days) 10 2002 - 2006 
Number of Trips per Year 
(during peak production) 36 2002 - 2006 
Oil Spills 
1,000 Barrels or Greater 1 1992 - 2019 
10,000 Barrels or Greater 0 1992 - 2019 
Small Spills (totaling 525 barrels) 119 1992 - 2019 


Source: Calculated from USDOI, MMS, 1989. 


problems. Subsea completions would be used in conjunction with platforms where reservoir characteristics 
and economies allow. Offshore-loading (OSL) technology in conjunction with oil tankers would be used to 
transport oil resources to markets. 


The OSL terminals could consist of a catenary, chain-stabilized, articulated-column-type structure with a 
permanently moored, floating, crude-storage vessel and a pipeline connecting the production platform to the 
storage/loading system. The storage/loading facility could consist of a floating storage vessel with a capacity 
of 1.7 MMbbls, moored permanently to the articulated column. The storage vessel could be a purpose-built 
vessel, similar to an ice-strengthened tanker. The stern of the vessel could be equipped with a boom to 
support the crude-oil-loading system for the tanker to moor in tandem. Han-Padron Associates (1984) has 
provided technical information on the environmental design criteria for offshore loading systems in the 
Navarin Basin. Two Class 3 icebreakers could be necessary to assist in tanker maneuvering and mooring 
operations. A single OSL terminal could be constructed in 1998 and could be shared between the two 
production platforms (Han-Padron Associates, 1984). 


All produced oil would be transported directly to U.S. markets on the West Coast or Gulf of Mexico on 
100,000-DWT,, ice-reinforced tankers. During peak production (2002-2006), about 36 tanker trips would be 
required each year, with a terminal call rate of 10 days. Oil production is projected to start in 2001 and 
continue until 2019. 


All marine-support operations would continue to operate out of Unalaska. The size of support facilities 
could range between 10 and 30 hectares. Bulk-drilling materials would be transported to the platforms by 
barge from Unalaska. Assuming the use of barges of the 6,000-short-ton class, approximately 180 barges 
containing drilling materials, fuel, and tubular goods would enter the area between 1999 and 2002. In the 
development phase, each platform would be expected to be serviced by workboats at least once a day. At the 
height of development drilling (2001-2002), up to 60 trips per month would be expected. Thereafter, the total 
number of support-boat trips would gradually decline as the field became delineated. During the production 
phase (2001-2019), each platform would be serviced by workboats every 3 to 4 days, and about 15 supply-boat 
trips per month could be expected. 


St. Paul would serve as an air-support base during the development and production phase. Personnel and 
equipment could be transferred between the support base and platforms by long-range helicopters, such as 
the Bocing 234. Approximately 60 helicopter flights per month (one trip/day/platform) would be required 
during the development phase (2001-2002) and 30 trips per month (1 trip every 2 days/platform) would be 
necessary during the production phase (2001-2019). 


(3) Anticipated Geophysical Activities: Postsale geophysical activity for site 
clearance is assumed at 18 sites (16 exploration/delincation wells and 2 platforms). For the 18 sites, it is 
estimated that a total of 2,043 trackline mi of high-resolution seismic survey would be completed (USDOI, 
MMS, 1988). In addition to the high-resolution, seismic-reflection data needed for the site clearance of well 
and pipeline locations, industry may conduct 113 mi of deep, three-dimensional, multichannel, 
seismic-reflection surveys over the potential producing acreage (USDOI, MMS, 1988). 


The preliminary seismic work for both exploratory wells and production platforms would be completed in the 
early years of each phase of activity. The seismic surveys would probably begin 1 year prior to drilling. 
There would be a time lag of several months for data collection, data processing, report preparation, and 
presentation of results to regulatory authorities before drilling could commence. In any given year, the 
seismic-data-collection activities would be conducted in the summer months due to weather constraints. This 
means that seismic activity would probably not begin before late June and would terminate by late 
September. The expense of mobilizing a seismic vessel to a remote area means that several sites would be 
surveyed by the same vessel. It is unlikely that more than two vessels would be involved in preliminary site 


surveys during a survey season. 
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The average estimated time required to survey a site is 1 week, allowing downtime for bad weather and 
equipment failure. This would allow up to 28 sites to be surveyed per year and is more than adequate for 
the projected number of wells. 


Table 1-5 
Projected Seismic Activity for the Navarin Basin Sale 107 


Seismic Type Miles 
High-Resolution 

Site-Specific 351 

Block-wide Surveys 1,692 
Deep-Penetration 

Multichannei, Three-dimensional 113 
Total 2,156 


Source: USDOI, MMS, 1988. 


(4) Estim i aie : 
I, ye ney yd 
estimated. The average exploration well in the Navarin Basin would use approximately 580 dry tons of mud 
oth ech gabes emetnade Sm d 08 ete. The average delineation well in the Navarin 
Basin would use approximately 400 dry tons of mud solids and produce approximately 600 tons of drill 
cuttings (USDOI, MMS, 1989). Mud solids and drill cuttings derived from exploration/ delineation wells 
would total about 8,560 and 13,560 tons, respectively, between the years 1992 and 1997. Drill muds are 
recirculated during drilling and discharged into the marine environment in the vicinity of the drilling vessel, 
usually after the well casings are set or as the wells are completed. Drill cuttings also are discharged into the 
marine environment in the immediate vicinity of the drilling vessel. 


The average production well would use between 100 to 500 tons of mud solids and produce about 880 tons of 
drill cuttings (USDOI, MMS, 1989). Drill cuttings from production wells would total about 79,200 short tons. 
Cuttings would be discharged into the marine environment in the vicinity of the 2 platforms between the 
years 1999 and 2003. A range of 9,000 to 45,000 tons of drilling-mud solids would be used during this period 
for production wells. This represents an 80- to 20-percent-recycling range. It is assumed that about 10 
percent of the mud solids would be recycled between all production wells drilled from a single platform. 


During the exploration, and development and production phases, an average of 7,500 gallons per day of 
treated and domestic wastes per platform are expected to be produced and discharged into the immediate 


vicinity of each drilling vessel or production platform. 
b. Summary of Effects of the Base Case: 
(1) Air Quality: Impacts from air emissions on onshore air quality are 


expected to be less than 5 percent of the maximum aliowable PSD-Class-I increments and the concentrations 
permitted by air-quality standards would not be approached. The pollutant concentrations over land, due to 
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exploration and production and accidental emissions, would not be sufficient to cause temporary or long-term 
harm to tundra vegetation or to acidify the coastal tundra even locally. Because emissions would result in 
consumption of less than 5 percent of the available National standards or PSD-concentration increments and 
other effects would not be even local or short term, the effects on air quality are expected to be VERY 
LOW. 


(2) Water Quality: In the base case, water quality in the Navarin Basin 
would be affected by discharges (muds and cuttings and formation waters), sediment resuspension (drilling, 


and platform and pipeline placement), and oil spills. 


Discharges of muds and cuttings are regulated by the EPA such that water quality criteria must be met at the 
edge of an EPA-established mixing zone. During exploration activities, 0.06 km* of the sale area, at any 
single time, could have impaired water quality during the drilling periods (1993-1995). About 0.06 km? of the 
sale area could have impaired water quality during the production-well-drilling period (1999-2003). This 
localized impairment would exist only during periods of actual discharge and would rapidly dissipate on 
completion. The dissolved concentration of trace metals in muds and cuttings, at 100 meters from the 
discharge point would be within the acute marine-water-quality criteria. The effect on local and regional 
water quality is expected to be very low. 


Discharge of formation waters would require an EPA permit and would be regulated so that water-quality 
criteria outside an established mixing zone would not be exceeded. If formation waters were discharged into 
the water column rather than reinjected, the effect on water quality would be local and would continue for 
the life of the field. The effect of production-stage formation-water discharges on local water quality is 
expected to be moderate, while the effect on regional water quality is expected to be very low. 


Effects on water quality from dredging are expected to be local and short term. Turbidity would increase 
over a few km? in the immediate vicinity of operations only during actual dredging. Effect of development- 
stage-dredging activities on local water quality are expected to be low, while the effects on regional water 
quality are expected to be very low. 


Sustained degradation of water quality to levels above State and Federal criteria from hydrocarbon 
contamination is unlikely. Hydrocarbon concentrations from one oil spill of 1,000 bbl or greater could exceed 
the chronic criterion of 0.015 ppm total hydrocarbons on about 1,000 km? for a short period of time. 
Concentrations above the acute criteria (1.5 ppm) are not anticipated. Effects of development and 


production oil spills on water quality are expected to be low locally and regionally. 


The effect of the base case exploration, development and production activities on water quality is expected to 
be MODERATE locally and LOW regionally. 


(3) Fisheries Resources: 
Groundfish: The aggregate lethal and sublethal effects of an oil spill, drilling and platform discharges, and 
seismic activities are expected to affect only localized groups of the various life stages of groundfish. Given 
the extensive numbers and distribution of groundfish in the eastern Bering Sea, the effects are expected to 
affect individuals only in localized offshore areas and to have a very low effect on all species of this group. 


Shellfish: There is a very small chance that oil spills could contact blue king crab habitat off St. Lawrence, 
St. Matthew, and the Pribilof Islands; however, it is unlikely that oil in sufficient concentrations to cause 
sublethal to lethal effects could reach their benthic habitat or many pelagic larvae at 40 to 60 m depths. The 
pelagic larvae of some shellfish could be contacted by the surface oil-spill slick, but the number of organisms 


affected would comprise only an insignificant segment of the population. Effects on shellfish are expected to 
be very low. 
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Pacific Herring: Coastal spawning and rearing areas of Pacific herring in Bristol Bay, western Alaska, and 
the north side of the Alaska Peninsula are not expected to be contacted by oil spills. Thus, eggs, larvae, and 
spawning adults would not be affected. The effects of oil spills on the regional herring population are, 
therefore, very low. Drilling discharges and seismic surveys are localized activities and would contact a very 
small portion of the population. Effects on Pacific Herring are expected to be very low. 


Salmon: The wide distribution, extensive migrations, and limited period of presence of Pacific salmon in the 
sale area suggest that only a very small portion of salmon stocks would eacounter oil spills. Seismic activities 
and drilling discharges would not harm salmon resources due to the localized nature of these activities in 
comparison to the broad distribution of the five species of salmon. Very low effects on salmon would be 


expected. 


The effects of base case exploration, development and production activities on all fisheries resources are 
expected to be VERY LOW. 


(4) Marine and Coastal Birds: Regional seabird populations are vulnerable 
to oil-spill effects in the vicinity of St. Matthew Island and the Pribilof Islands in late spring and summer, and 
the Unimak Pass area in summer and fall. However, the probability of a spill occurring and contacting any 
of these areas is extremely low in any season. Substantial effects are most likely near St. Matthew Island in 
winter, early spring, and fall (and in almost any season in the event of a fuel spill); in the sale area ice front 
in late spring; in the Pribilof Islands and shelf-break areas in fall; and in the Unimak Pass area in winter and 
spring. Marine birds could experience some oil-spill effects during the winter/spring and fall seasons in the 
sale area, and in the winter/spring season in the Pribilof Islands. Over-wintering waterfowl are vulnerable to 
fuel spills in the eastern Aleutians. Disturbance effects are not expected to be sufficiently adverse to elevate 
the aggregate effect above that for oil spills alone. Effects of base case exploration, development and 
production activities on marine and coastal birds are expected to be MODERATE. 


(S) Pinnipeds and Polar Bear: 


Northern Fur Seal: The fur seal population is extremely vulnerable to oil spills (tanker origin) because of 
sensitivity to oiling and the concentration of a major portion of the population in the Pribilof Islands and in 
the Pribilof/Unimak Pass corridor from April through November. In winter and early spring (December to 
mid-April), most fur seals are absent from the southeastern Bering Sea and oil-spill effects would be low. In 
late April and May, territorial bulls arrive and the presence of these breeding animals provides the potential 
for moderate effects. With the arrival of females, the birth of pups, and foraging activity in summer, the 
potential for oil contacting up to 10 percent of the population exists as does the possibility of a high level of 
effect. In the fall, fur seals still are present in large numbers and the potential for a high leve! of effect 
remains. In the Pribilof/Unimak Pass corridor, densities are lower than near the islands and oil-spill effects 
are more likely to be moderate during this period. Although the probability of released oil contacting the 
Pribilof area and/or Pribilof/Unimak Pass corridor may exceed 60 percent during the summer/fall period, 
there is a 4-percent-or-less chance of a spill occurring and contacting the Pribilof Islands and only a 4- to 6- 
percent chance in other offshore areas. 


Helicopter traffic between St. Paul and the proposed sale area could cause low disturbance effects among 
males establishing territories in the Pribilof Islands in spring. Disturbance of rookeries when pups are 
present in summer and fall could have more serious consequences. If these areas were avoided, effects 
would be limited and low. No disturbance effects are expected to be sufficiently adverse to increase the 
aggregate effect above that for oil spills alone. 


The effect of base case exploration, development and production activities on the northern fur seal is 
expected to be MODERATE. 
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Pacific Walrus: The walrus population occupying the proposed sale area in winter could experience low oil- 
Ce cated iian canidnt dn se deed 
In spring, the added oil-spill risk to newborn walrus calves, as well as the concentration of females and calves 
on the northward migration route through the proposed sale area, raises the potential effect level to 
moderate. Walrus essentially are absent from the proposed sale area during the summer but return to the 
northern portion of the area in fall when they again could be subject to low effects. 


Since the chance of a spill occurring and contacting this area is 1 percent or less, walrus occupying open- 
water areas in the vicinity of St. Matthew Island are likely to be subject only to low oil-spill effects in both 
winter and spring. In summer, the local population of males could be subject to low oil-spill effects. 


Helicopter traffic to the proposed sale area could disrupt walrus mating activity in winter, and displace some 
individuals from near the flight corridor. However, effects are likely to be localized and low. In spring, the 
potential for increased effects accompanies the birth of young, but overall disturbance effects are expected to 
remain low. Disturbance effects in the remaining areas are expected to be very low. Disturbance effects are 
not expected to increase the aggregate effect of spills plus disturbance significantly above that for oil spills 
alone. 


The effect of base case exploration, development and production activities on the Pacific walrus is expected 
to be LOW. 


Ice Seals: Ice seals occupying the ice front and pack ice in winter and spring occur in relatively low densities, 
even in optimum habitat; thus, the proportion of their populations likely to be affected by an oil spill is small 
and potential effects low. Probability of an oil spill occurring and contacting seals is high in the proposed 
sale area (39%) and less than 8 percent elsewhere. Oil-sensitive pups born in spring are the most vulnerable 
segment of these populations, but low densities mitigate against potential oil-spill effects exceeding a low 
level. Few ice seals frequent the proposed sale area in summer and fall, so oil-spill effects then would be 
low. In the vicinity of St. Matthew Island, potential oil-spill effects on the small spotted seal population are 
not likely to exceed a low level. 


In winter, helicopter traffic between St. Paul and the proposed sale area could displace some ice seals from 
near the flight corridor. However, effects are likely to be localized, involve relatively few individuals, and not 
exceed a low level. In spring, the potential for increased effects accompanies the birth of young and ice seal 
mating activity, but overall disturbance effects are expected to remain low. No disturbance effects are 
expected to be sufficiently adverse to increase the aggregate effect above that for oil spills alone. 


The effect of base case exploration, development and production activities on ice seals is expected to be 
LOW. 


Polar Bear: Although polar bears are very sensitive to oil exposure, their presence only in winter and spring, 
low density south of St. Lawrence Island, solitary habits, and ability to forage out of water, suggest that few 
would be contacted by a spill and, thus, potential oil-spill effects on their regional population are likely to be 
low. North of the proposed sale area, where densities are higher, probability of spill occurrence and contact 
is nil. 


Frequent helicopter traffic between St. Paul Island and the proposed sale area in winter and spring could 
displace polar bears from the general vicinity of the flight corridor. However, most polar bears occur north 
of the sale area, and so densities are not likely to be high. As a result, numbers of individuals affected 
should be low, and effects should be localized and not exceed a low level. Since there is likely to be no 
significant difference between traffic during the exploration and development/production phases, effects are 
expected to be similar. 


Effects of base case exploration, development and production activities on polar bear are expected to be low. 
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Harbor Seal and Sea Otter: Populations of these two species are most vulnerable to oil spills in the vicinity 
of Unimak Pass. Young harbor seals may be sensitive to direct oiling. Sea otters are extremely sensitive to 
any oiling of their insulative fur. A tanker spill in the Unimak Pass area is expected to result in low effects 
on the harbor seal and moderate effects on the sea otter. 


Effects of base case exploration, development and production activities are expected to be MODERATE for 
fur seal and sea otter and LOW for walrus, ice seals, harbor seal, and polar bear. 


(6) Endangered and Threatened Species: 


Gray Whales: Gray whale reactions to seismic surveys and support traffic are generally short term and 
temporary, consisting of movements away from the sound source and deflections in the migratory route. 
Exposure of gray whales to oil spills and production platforms could have short-term effects on a small 
number of individuals. Reactions to an oil spill could include abandonment of a secondary, summer-feeding 
habitat and/or deflection away from an oil-contaminated area. The effects of base case exploration, 
development and production activities on gray whales are expected to be very low. 


Bowhead and Right Whales: Most of the noise and disturbance activities, especially from exploration 
activities, would occur when bowheads are not in the area (May to September). The probability of an oil 
spill occurring and contacting bowhead whale habitat would be low. Since the right whale population is 
precariously low (150 to 200), the chance of a right whale encountering disturbance or an oil spill is minimal. 
However, due to the species’ low numbers, any effect, even to a few whales, could have greater effects on the 
small right whale population. Therefore, effects from disturbance and oil spills could range from very low to 
high. The effects of base case exploration, development and production activities on bowhead and right 
whales are expected to be low and moderate, respectively. 


Fin and Humpback Whales: Fin whales are year-round residents and some humpback whales are found in 
the area from June through November. Noise disturbance could affect a low number of individuals in a 
small local area for no longer than the project. The probability of an oil spill occurring and contacting both 
species’ habitats would be low. The effects of base case exploration, development and production activities 
on fin and humpback whales are expected to be low. 


Sperm Whales: Sperm whales are seldom found in waters less than 200 m deep, so it would be unusual for 
them to be in those portions of the Navarin Basin where OCS activities are expected to occur. The effects of 
base case exploration, development and production activities on sperm whales are expected to be very low. 


Steller Sea Lion: The regional sea lion population could be subject to oil-spill effects in the eastern 
Aleutians. Minor effects could occur in the Pribilofs in summer and fall and in the ice front of the sale area 
and vicinity in winter and spring. Elsewhere, effects are likely to be minimal. Disturbance is not expected to 
elevate aggregate effects above that for oil spills alone. Since the population is experiencing a precipitous 
decline, the effect on the Steller sea lion could range from low to high. The effects of base case exploration, 
development and production activities on the Steller sea lion are expected to be moderate. 


Short-Tailed Albatross: Due to the small albatross population and its dispersal over a vast marine range, it is 
unlikely that this species would encounter any potential oil spills or noise-producing activities. Effects of base 
case exploration, development and production activities on the short-tailed albatross are expected to be very 
low. 


Effects of base case exploration, development and production activities are expected to be MODERATE for 
the right whale and Steller sea lions, LOW for bowhead, fin, and humpback whales, and VERY LOW for 
gray and sperm whales and the short-tailed albatross. 
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(7) Nomendangered Cetaceans: Due to broad distributions, seasonal use, low 
likelihood of oil spills, and the size of the sale area, it is unlikely that spills would contact localized portions 
of nonendangered cetacean populations. It is anticipated that some nonendangered cetaceans would be 
affected, but unlikely that such interactions would cause significant long-tern effects on cetaceans frequenting 
the area. 


Although disturbance is unlikely to significantly affect cetacean populations on a long-term basis, aircraft and 
vessel noise may affect localized cetacean aggregations during the summer-feeding or -migration period. This 
interaction would likely be localized and short term. Short-term responses are not expected to preclude a 
successful cetacean migration or disrupt use of feeding areas. The effects of base case exploration, 


development and production activities on nonendangered cetaceans are expected to be LOW. 


(8) Commercial Fishing Industry: The loss of harvest through closure of 
fishin «*2as by offshore facilities would be very low--only about 4 km’ of the eastern Bering Sea would be 


affecicu. Seismic surveys could affect the longline fishery by contacting buoys or entangling crab pot buoys 
and lines. The limited nature of the fishery and the ability of seismic vessels to avoid fishing gear make this 


unlikely. 


A single oil spill would be expected but its influence is contingent on its occurrence during the fishing season. 
The year-round groundfish fishery has a greater chance of being affected by a spill. A spill could close an 
area to trawling for a short time and pollute the trawl itself; however, a spill would only affect a minute part 
of the eastern Bering Sea. A spill could foul gear or close an area where pot fisheries for crab are active or 
foul longline caught halibut, sablefish or other species. The fall fishery for blue king crab near the Pribilof, 
St. Matthew, and St. Lawrence Islands could be affected by a spill, but this is unlikely. Also, the remoteness 
of the sale area precludes contact with fisheries in Bristol Bay. The effects of base case exploration, 


development and production activities on the commercial fishing industry are expected to be VERY LOW. 


(9) Local Employment: Employment for permanent residents would be 16 
percent higher from 2001 through 2019 in St. Paul and negligibly higher in St. George. Because current and 


SEaaseh coliteats tc Weta eal to tb quecum tether team SE avon Som Because of the large 
fluctuations in employment levels in the 1980's, the addition of OCS jobs should be a stabilizing influence. 
The effect of base case exploration, development and production activities on employment in St. Paul and 
Unalaska is expected to be MODERATE. 


(10)  Subsistence-Harvest Patterns: In Unalaska, the relatively little change to 
subsistence-harvest patterns is the result of insignificant effects to locally used subsistence resources from 
pollution events and the limited additional hunting and fishing pressure on such resources, since the base 
case is expected to contribute only a small added increment of enclave, resident, and total population. 


On St. Paul Island, even more conservative employment factors are expected to be at work because of the 
air-support base. Locally based enclave workers are expected to work on a rotation basis without families, 
and, thus, have little subsistence need. In addition, the resources used for subsistence purposes on the island 
(fur seals, sea lions, and other types of seals) are not those generally used by mainland residents and are 
either difficult to acquire (halibut, for example) or subject to controlled acquisition (i.c., reindeer and all 
marine mammals). Effects on the subsistence-harvest patterns of island residents would be produced more 
from effects on subsistence resources from factors such as aircraft noise, other forms of industrial 
disturbance, and oil-spill incidents. An oil-spill incident could result in the northern fur seal, the backbone of 
island subsistence, becoming less available or desirable for use for at least one harvest season. Such an effect 
for St. Paul residents could produce comparable results for the neighboring island community of St. George, 
since these communities depend on a common renewable-resource base. 
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In the regions of western Alaska, there should be a relative absence of industrial activity and of increased 
population or employment associated with the proposed lease sale. Effects on biological resources which 
migrate through the Navarin Basin were examined in terms of effects on western Alaska subsistence-harvest 
patterns. Potential effects from offshore oil-spill events and other sources of disturbance or damage were 
found primarily in relaticn to the Pacific walrus population as it served western Alaskan subsistence. Most 
birds either did not experience effects levels suificient to influence subsistence-harvest patterns, or the results 
of effects were such as to produce little change in patterns of subsistence-resource use. 


Effects of base case exploration, development and production activities on subsistence-harvest patterns are 
expected to be MODERATE in St. Paul and St. George and on St. Lawrence Island, due to a reduced 
availability or desirability of northern fur seal and Pacific walrus for a given period not exceeding one harvest 
season, and VERY LOW in Unalaska and in other parts of western Alaska. 


(11) Sociocultural Systems: Effects on the sociocultural systems of Unalaska 


from added population associated with marine-support operations are expected to be insignificant as a factor 
for changing the social organization or cultural values of the community. 


An air-support base and a small enclave of non-Aleut workers sited on St. Paul Island could cause some 
long-term disruption of sociocultural systems but would not serve as factors for displacing existing social and 
cultural systems of organization. The moderate effects to the fur seal harvest could produce short-term 
disruptions of sharing systems and task groups but should not lead to a tendency toward their displacement. 
Oil-spill effects on the fur seal harvest could produce social tensions on the Pribilof Islands which could, in 
turn, lead to raised levels of socially dysfunctional behavior. Sociocultural effects are expected to be long 
term but not to the extent of displacing traditional Aleut social organization or cultural values. 


The close ties between St. George and St. Paul families and the number of Aleut residents likely to travel 
from St. George to St. Paul to work would be likely to cause effects on the sociocultural systems in St. 
George similar to those found on St. Paul. 


Moderate effects on the subsistence walrus harvest of St. Lawrence Island residents would not produce 
short-term disruptions of sharing systems and task groups, and there would be no tendency toward the 
displacement of sociocultural systems on St. Lawrence Island. 


Effects of base case exploration, development and production activities on sociocultural systems are expected 
to be MODERATE in St. Paul, LOW in St. George and Unalaska, and VERY LOW on St. Lawrence Island. 


(12) Archacological Resources: Given the low probability that archacological 
resources exist in the sale area, few if any effects on offshore resources would be expected. Onshore 
archacological resources could be affected by beach oil-spill-cleanup activities if a spill occurred and 
contacted land (Unimak Pass area) and by population increases associated with support-base activities in 
Unalaska and St. Paul. The effects of base case exploration, development and production activities on 
archacological resources are expected to be LOW. 


(13) Land Use Plans and Coastal Management: Existing oil industry facilities 
in Unalaska and St. Paul should be adequate to support marine- and air-support-base activities. Little, if any, 
additional land should be necessary to support industry activity in the Navarin Basin. The effects of base 
case exploration, development and production activities on land use in Unalaska and St. Paul are expected to 
be LOW. 


Potential conflicts with ACMP statewide standards and related district poliies for habitats, especially offshore 
areas and seacliffs, subsistence, and geophysical hazards would lead to MODERATE effects with the ACMP. 
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3. High Case: The conditional resource estimate for undiscovered recoverable resources 
expected to be discovered and produced for the high case is 2,160 MMbbls of oil (see Appendix A). It is 
assumed that natural gas resources are not considered economic and would not be developed (see Appendix 
A). The marginal probability that hydrocarbons in commercial quantities are present in the sale area is 3 
percent. The description of facilities and activities that follows is assumed for purposes of analysis only, 
representing a hypothetical scenario rather than a plan or prediction. 


a. § Activities Associated with the High Case: Activity levels and timing of events for 
the high case are shown in Tables II-6 and II-7. Exploration is assumed to start in 1992 and end in 1997. 
During that period, 37 exploration and 16 delineation wells are assumed to be drilled. Drilling during the 
exploration phase would probably be done by semisubmersible. The placement of the first of eight 
production platforms is assumed to start around 1998. All production platforms would be in place by the end 
of 2001. See Section I1.A.2.a for details on the anticipated production platforms. By the end of 2002, the 
construction of the oil-storage and oil-loading facilities on St. Paul Island is assumed to be completed. The 
size of the oil terminal on St. Paul Island, could reach 80 hectares in size. The construction of the facilities is 
assumed to take about 3 years to complete. The construction of one 320-mi oil pipeline could take about 2 
years to complete and would be finished in 2002. 


Produced oil from eight platforms would be transported to a terminal and loading facility on St. Paul Island 
via a 320-mi pipeline. All oil would be shipped directly to U.S. markets (on the West Coast or the Gulf of 
Mexico) on 100,000-DW't’, ice-reinforced tankers. During peak production (2005-2008), about 176 tanker 
trips per year would be expected. 


Primary air-support facilities would be located on St. Paul Island. Backup support for helicopter operations 
would be a large supply barge anchored near St. Matthew Island (see Sec. I1.A.2.a for additional 
information). Unalaska would serve as the primary marine-support base. The size of the marine-support 
facility could range up to 30 hectares. Assuming the use of 6,000-short-ton-class barges, about 370 barges 
containing drilling materials, fuel, and tubular goods would enter the area between 1999 and 2004. 
Approximately 120 helicopter flights and 60 supply-boat trips per month would be necessary to support 
exploratory drilling operations between the years 1993 and 1994, during the peak-drilling season. At the 
height of developmental drilling (2002-2003), up to 240 supply-boat and helicopter trips per month could be 
expected. During production, about 60 supply-boat trips and 120 helicopter trips per month could be 
expected. 


Exploration and delineation well drilling would require the discharge of 27,860 tons of mud solids and 44,010 
tons of drill cuttings. Production drilling would discharge from 41,600 to 208,000 tons of mud solids and 
366,080 tons of drill cuttings into the environment. See Section I1.A.2.a for additional information on muds 
and cuttings. 


For the high case, 8,129 trackline mi of high-resolution seismic survey and 520 trackline mi of 
deep-penetration scismic survey could be necessary. See Section II.A.1.a for additional information on 
s taatad bentesl actiatel 


b. Summary of Effects of the High Case: 


(1) Ait Quality: Impacts from air emissions on onshore air quality are 
expected to be less than 20 percent of the maximum allowable PSD-Class-I increments, and the 
concentrations permitted by air-quality standards would not be approached. The pollutant concentrations 
over land duc to exploration and production or accidental emissions would not be sufficient to cause 
temporary or long-term harm to tundra vegetation or to acidify the coastal tundra even on a local basis. 
Because emissions would result in consumption of less than 20 percent of the available national standards 
and other effects would not be even local or short term, the effects on air quality are expected to be LOW. 
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Table II-6 
Estimated Schedule of Exploration, Developeent, and Production 
for the Bavarin Basin Sale 107 


(Bigh Case) 
Exploration/ o1l- oil- oil 
Exploration Del ineat ion Del ineat ica Product ion Product ion Pipelines Prodyction 

Year Wells Wells Rigs Platforms Wells (miles) Oil (bls) 

1992 6 5 

1993 rc) . s 

1994 8 a 5 

1995 6 a 7 

1996 5 ‘ 4 

1997 . 2 

1998 2 

1999 2 28 

2000 2 36 

2001 2 Oe 160 

2002 112 160 

2003 112 125 

2004 24 135 

2005 18s 

2006 185 

2007 185 

2008 18s 

2009 165 

2010 145 

2011 130 

2012 115 

2013 100 

2014 90 
rs 2015 80 
et 2016 70 

2017 65 

2018 60 

2019 $5 

2020 45 

2921 40 

Total 37 16 23 a 416 320 2,160 


Source: USDOI, MMS, 1989. 


Table II-7 
Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 
(High Case) 
Phase Number or 
Facility or Event Amount Timeframe 
Exploration 
Exploration-Well Drilling 37 1992 - 1997 
Delineation-Well Drilling 16 1993 - 1996 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 27,860 1992 - 1997 
Cuttings (tons) 44,010 1992 - 1997 
Geophysical Activity (trackline miles) 5,941 1992 - 1997 
Total Support Activities: 
Helicopter Flights (peak monthly) 120 1993 - 1994 
Supply-Boat Trips (peak monthly) 60 1993 - 1994 
Development and Production 
Platforms 8 1998 - 2001 
Production and Service Wells 416 1999 - 2004 
Total Oil Production (MMbbIis) 2,160 2003 - 2021 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 41,600 to 208,000 1999 - 2004 
Drill Cuttings (tons) 366,080 1999 - 2004 
Geophysical Activity (trackiine miles) 2,708 1998 - 2001 
Total Support Activity for: 
Development Phase 
Helicopter Flights (peak monthly) 240 2002 - 2003 
Supply-Boat Trips (peak monthly) 240 2002 - 2003 
Production Phase 
Heliocopter Flights (peak monthly) 120 2003 - 2021 
Supply-Boat Trips (peak monthly) 60 2003 - 2021 
Support Facilities (hectares) 
St. Paul Island (air-support base) 3 
Unalaska (marine-support base) 30 
Oil terminal 80 
Tanker Transportation (peak production) 
Terminal Call Rate (days) 3 2001 - 2002 
Number of Trips per Year 
(during peak production) 176 2005 - 2008 
Oil Spills 
1,000 Barrels or Greater 4 1992 - 2021 
10,000 Barrels or Greater 2 1992 - 2021 
Small Spills (totaling 2,519 barrels) 572 1992 - 2021 
Source: Calculated from USDOI, MMS, 1989. 


(2) Water Quality: In the high case, water quality in the Navarin Basin would 
be affected by discharges (muds and cuttings and formation waters), sediment resuspension (drilling, and 
platform and pipeline placement), and oil spills. 


Discharges of muds and cuttings are regulated by the EPA such that water quality criteria must be met at the 
edge of the EPA-established mixing zone. The dissolved concentration of trace metals in muds and cuttings 
at 100 m from the discharge point, would be within the acute marine-water-quality criteria. This localized 
impairment would exist only during periods of actual discharge and would rapidly dissipate on completion. 
The effect on local and regional water quality is expected to be very low. 


Discharge of formation waters would require an EPA permit and would be regulated so that water-quality 
criteria, outside an established mixing zone, would not be exceeded. If formation waters were discharged, the 
effect on water quality would be local and would continue for the life of the field. The effect on local water 
quality is expected to be moderate, while the effect on regional water quality is expected to be very low. 


Effects on water quality from dredging would be local and short-term. Turbidity would increase over a few 
square kilometers in the immediate vicinity of dredging operations only during actual operations. Effects on 
local water quality are expected to be low, while regional effects are expected to be very low. 


Sustained degradation of water quality to levels above State and Federal criteria from hydrocarbon 
contamination is unlikely. Hydrocarbon concentrations from four oil spills of 1,000 bbl or greater could 
exceed the chronic criterion of 0.015 ppm total hydrocarbons on more than 1,000 square km? for a short 
period of time. Concentration above the acute criteria (1.5 ppm) are not anticipated. Effects of oil spills on 
water quality are expected to be low locally and regionally. 


The effect of the high case on water quality is expected to be MODERATE locally and LOW regionally. 


(3) Fisheries Resources: The expected number of spills does not indicate 
that a sufficient area would be covered by oil to have an adverse effect on the fisheries resources of the 
Navarin Basin and eastern Bering Sea. Also the number of production platforms, with associated seismic 
activities and drilling discharges, does not indicate a significant degradation of fisheries habitat or a decline in 
fish populations. Pipeline construction would have a short-term effect on benthic habitat; however, the total 
amount of habitat effected would be small compared to the amount of habitat in the Navarin Basin area. 
Turbidity associated with pipeline construction would effect a small area and dissipate rapidly. The effect on 
fisheries resources (groundfish, shellfish, Pacific herring, and salmon) is expected to be VERY LOW. 


(4) Marine and Coastal Birds: Regional marine bird populations are 
vulnerable to major oil-spill effects during summer and early fall seasons in the St. Matthew Island area, the 
Pribilof Islands, and in the Unimak Pass area. Substantial effects could occur in these areas during the 
winter/spring period. Substantial oil-spill effects also could occur in late spring and fall in the sale area and 
in winter/early spring in the Pribilof Islands. Only minor effects are likely in the sale area in winter/spring 
and summer. Disturbance effects are expected to remain minor throughout the region, except in the Pribilof 
Islands where effects could be substantial during the breeding season. The effect on marine and coastal birds 
is expected to be HIGH. 


(S)  Pinnipeds, Polar Bears, and Sea Otter: 


Pacific Walrus: The walrus population occupying the sale area and vicinity potentially is vulnerable to 
significant oil-spill effects when females and calves are concentrated during spring calving and migration. 
Elsewhere, and in other seasons, effects are likely to be minor. Disturbance effects could become substantial 
in winter and spring, potentially elevating the aggregate effect above that for oil spills alone. The effect on 
the Pacific walrus is expected to be moderate. 
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Northern Fur Seal: The mature male segment of the fur seal population could be vulnerable to significant 
oil-spill effects in the vicinity of the Pribilofs just prior to territory establishment. In summer and fall, the 
regional population is vulnerable to major oil-spill effects in the vicinity of the Pribilofs if repeated spills 
occur. In pelagic foraging areas, oil-spill effects still could be substantial. Elsewhere, and in other seasons, 
oil-spill effects are likely to be minor. Disturbance effects are not likely to be substantial in the summer/fall 
season, and they are not likely to be sufficiently adverse to elevate the aggregate effect of oil spills plus 
disturbance above that for oil spills alone. The effect on the northern fur seal is expected to be high. 


Ice Seals: Oil-spill effects on ice seal populations could be substantial in the ice front of the sale area in 
winter and spring but are expected to be minor elsewhere. In summer and fall, effects are likely to be minor 
in the St. Matthew Island area and insignificant in the sale area and elsewhere. Disturbance effects are likely 
to be minor in winter/spring, and lower in summer and fall. The effect on ice seals is expected to be 
moderate. 


Harbor Seal and Sea Otter: Populations of the two species are most vulnerable to oil spills in the vicinity of 
Unimak Pass. Young harbor seals may be sensitive to direct oiling; sea otters are extremely sensitive to any 
oiling of their insulative fur. Multiple oil spills in the Unimak Pass area are expected to result in low effects 
on the harbor seal and high effects on the sea otter. 


Polar Bear: Potential oil-spill effects on the regional polar bear population, as well as those resulting from 
disturbance, are likely to be minor. The effect on polar bear is expected to be low. 


Effects in the high case are expected to be HIGH for fur seal and sea otter, MODERATE for walrus, and 
ice seals, and LOW for polar bear and harbor seal. 


(6) Endangered and Threatened Species: The number of exploration rigs, 
production platforms, and the number of oil spills could substantially increase noise and disturbance activities 
and the potential for oil-spill/whale interactions. The combined effects from these activities could cause 
population declines in the affected areas, resulting in changes in distribution that could range in recovery 
from 2 to 10 years. The effects of the high case are expected to be HIGH for the right whale, LOW for gray 
and sperm whales, and MODERATE for the bowhead, fin, and humpback whales. 


Steller sea lions occupying the ice front, St. Matthew Island area, eastern Aleutians, and pelagic areas are 
likely to be vulnerable only to minor oil-spill effects during the winter/spring period. Those occupying the 
Pribilofs and Pribilof/Aleutian corridor in spring, summer, and fall could experience substantial effects. In 
summer and fall, sea lions could experience major effects in the eastern Aleutians. Elsewhere, effects are 
likely to be minor. Disturbance effects in all seasons and localities are likely to be minimal. The effect on 
the Steller sea lion is expected to be HIGH. 


Due to the short-tailed albatross’ small and dispersed population, it is expected that only limited interaction 
would ever occur with industry activity, resulting in small local changes in distribution and abundance. The 
effect to the short-tailed albatross is expected to be LOW. 


(7) Nomendangered Cetaceans: The high-case scenario would represent a 
significant increase for potential exposure to noise and disturbance activities and oil spills. The combined 


effect of these activities would cause small population declines of some species in locally affected areas, 
resulting in changes in distribution where recovery could range from 2 to 10 years. Overall, the effects to 
nonendangered cetaceans are expected to bb MODERATE. 


(8) Commercial Fishing Industry: Oil spills could disrupt fishing activities 
through the fouling of gear or the tainting of catches. The four expected oil spills of 1,000 bbl or greater 
would have a limited areal extent. Also, the fishing seasons are, for the most part, quite abbreviated so their 
likelihood of oil-spill contact would be reduced. Platform discharges would not affect a large area and would 
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be limited to the areas around the cight platforms. The amount of area closed to the fishing industry would 
be very small. Seismic survey activity would have little effect on commercial fishing activities if it is 
conducted outside of the periods oi uitense fishing activity. The high case is expected to have a VERY LOW 


(9) Local Employment: Employment for permanent residents would be 50 
percent higher in St. Paul and marginally higher in St. George. Because current and projected 
unemployment is high, reductions in joblessness would occur in both communities. Employment for 
permanent residents of Unalaska would be 10 percent higher from 2003 through 2019. Because of the large 
fluctuation in employment levels in the 1980’s, the addition of OCS jobs should be a stabilizing influence. 
Effects are expected to be HIGH in St. Paul and Unalaska. 


(10) Subsistence-Harvest Patterns: The relatively little change to 
subsistence-harvest patterns in Unalaska is the result of insignificant effects to locally used subsistence 
resources from pollution events and limited additional hunting and fishing pressures on such resources, since 
the high case is expected to contribute only a limited added increment of enclave, resident, and total 
population. 

On St. Paul Island, the additional population associated with the air-support base and the operation of the oil 
terminal should have only modest effects on subsistence harvests. Locally based enclave workers are 
expected to work on a rotation basis without families, and, thus, have little subsistence need. In addition, the 
resources used for subsistence purposes on the island (fur seals, sea lions, and other types of seals) are not 
those generally used by mainland residents and are either difficult to acquire (halibut, for example) or subject 
to controlled acquisition (i.¢., reindeer and all marine mammals). Effects on the subsistence-harvest patterns 
of island residents would be produced more from effects on subsistence resources from factors such as 
aircraft noise, other forms of industrial disturbance, and oil-spill incidents. An oil-spill incident could result 
in northern fur seal, the backbone of island subsistence, becoming less available or desirable for use for at 
least one harvest season. Such an effect for St. Paul residents could produce comparable results for the 
neighboring island community of St. George, since these communities depend on a common 
renewable-resource base. 


In the regions of western Alaska, there should be a relative absence of industrial activity and of increased 
population or employment associated with the high case. Effects on biological resources which migrate 
through the Navarin Basin were examined in terms of effects on western Alaska subsistence- harvest patterns. 
Potential effects from offshore oil-spill events and other sources of disturbance or damage were found 
primarily in relation to the Pacific walrus population as it served western Alaskan subsistence. Most other 
marine mammals, endangered and threatened species, finfish and shellfish, and marine and coastal birds 
either did not experience effects levels sufficient to influence subsistence-harvest patterns, or the results of 
effects were such as to produce little change in patterns of subsistence-resource use. 


Effects on subsistence-harvest patterns in the high case are expected to be MODERATE in St. Paul and St. 
George and on St. Lawrence Island, due to a reduced availability or desirability for use of northern fur seal 

and Pacific walrus for a given period not exceeding one harvest season, and VERY LOW in Unalaska and in 
other parts of western Alaska. 


(11) Sociocultural Systems: Effects on the sociocultural systems of Unalaska 
from added population associated with marine-support operations are not expected to be significant factors 
for changing the social organization or cultural values of the community. 


An air-support base and a large number of offshore workers passing through St.Paul could cause long-term 
disruption of sociocultural systems and serve as factors for displacing existing social and cultural systems. 
The moderate effects to the subsistence fur seal harvest could produce short-term disruptions of sharing 
systems and task groups but should not lead to a tendency toward their displacement. Oil-spill effects on the 
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fur seal harvest could produce social tensions on the Pribilof Islands which could, in turn, lead to raised 
levels of socially dysfunctional behavior. Sociocultural effects are expected to be long term and demonstrate 


a trend toward the weakening and displacement of traditional Aleut social organization. 


The close ties between St. George and St. Paul families and the number of Aleut residents likely to travel 
from St. George to St. Paul to work would be likely to cause effects on the sociocultural systems in St. 
George similar to those found in St. Paul. 


Moderate effects on the subsistence walrus harvest of St. Lawreuce Island residents would not produce 


disruptions of sharing systems and task groups, and there would be no tendency toward the displacement of 
sociocultural systems on St. Lawrence Island. 


Effects on sociocultural systems are expected to be MODERATE in St. George and Unalaska, VERY 
HIGH in St. Paul, and VERY LOW on St. Lawrence Island. 


(12) Archaeological Resources: Given the low probability that archaeological 
resources exist in the sale area, few, if any, effects on offshore resources would be expected. Onshore 
archacological resources could be affected by beach-cleanup activities if an oil spill occurred and contacted 
land (Pribilof Islands, St. Matthew Island, and Unimak Pass areas) and by population increases associated 
with support-base activities in St. Paul and Unalaska. Effects on archacological resources are expected to be 
LOW. 


(13) Land Use Plans and Coastal Management: In the high case, Unalaska 
would be used as a marine-support base. The Offshore Systems, Inc. marine-support facility should be 
adequate to support high-case marine activities. Effects on Unalaska are expected to be LOW. 


St. Paul would be used as an air-support base and as a site for an oil terminal. Pribilof Offshore Support 
Services, a subsidiary of the Aleut Corporation, developed a 7-acre base adjacent to the St. Paul airport to 
support exploration activities for Sale 83. To support air-support activities assooiated with the high case, 
expansion of the now closed base may be necessary. To accommodate a 200-acre oil terminal, the city of St. 
Paul would probably need to rezone land in the public land use areas designation to support 
OCS-development activities. Development of an oil terminal would alter these preferred land uses. Effects 
on St. Paul are expected to be HIGH. 


Higher effect levels for most biological resources and water quality lead to greater potential for conflict with 
coastal management standards and policies for habitats and water quality. Greater offshore activity 
emphasizes potential conflict with the ACMP statewide standard for geophysical hazards. Conformance with 
ACMP statewide standards and St. Paul policies for coastal development and facility siting is not precluded 
by the scenario. Potential conflicts of the ACMP would be HIGH. 


B. Alternative Il - No Sale: This alternative is the “no action" alternative required by CEQ 
regulation and would result in cancellation of the Navarin Basin Sale 107 scheduled for July 1991. The 
opportunity to lease and eventually produce the estimated 450 MMbbls of oil, projected to be in the 
proposed sale area, would be foregone in the current 5-Year OCS oil and gas leasing schedule (mid-1987 to 
mid-1992). The foregone resources would have to be replaced with other sources of energy, which would 
entail environmental effects ancillary to such development, if the BTU equivalent of the proposed lease sale 
is to be obtained. No exploration, development, and production activities would occur as a result of this 
alternative. The effects expected to occur as a result of the proposal would not occur. 


C. Alternative Il] - Delay the Sale: This alternative would delay the proposed sale for a period of 
up to 18 months. This could delay the sale beyond the current 5-Year Leasing Program which ends in June 


of 1992. All activity and expected effects would be the same as described for the proposal (Alternative 1), 
except delayed 18 months. 
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D. Alternative IV - St. Matthew Island Deferral: The total area offered with this deferral 
alternative would be about 11 million hectares (about 27.1 million acres; 4,858 blocks) (Fig. II-2). These 
blocks are located about 80 to 360 km west of St. Matthew Island in water depths that range from about 70 
to about 2,400 m. A list of blocks within the alternative is available from MMS, Alaska OCS Region, Office 
of Leasing and Environment. The alternative would defer leasing on about 400,000 hectares (178 blocks) in 
the area identified for the proposal which are within 50 mi of the St. Matthew Island complex. The 
conditional resource estimate for undiscovered recoverable resources expected to be discovered and produced 
for this alternative would be 450 MMbbls of oil (see Appendix A) because the deferred area contains very 
little resource potential. It is assumed that natural gas resources are not economic and would not be 
produced (see Appendix A). The marginal probability that hydrocarbons in commercial quantities are 
present in the area is 3 percent. This alternative was proposed to provide a buffer to protect the abundant 
biological resources inhabiting the area in and around the St. Matthew Island complex. 


1. Activities Associated With Alternative IV: Activity levels and timing of events for this 
alternative are shown in Tables II-8 and II-9. Exploration/delineation drilling would begin in 1992 and 
continue until 1997. A total of 16 wells would be completed during this period. Planning and construction of 
oil platforms is assumed to start around 1997. Final placement of two oil platforms are assumed to occur 
between 1998 and 1999. Between 1999 and 2003, 90 oil wells are assumed to be drilled. Oil production is 
assumed to begin in 2001 with peak-annual production of 38 MMbbls occurring between 2002 and 2006. The 
volume of recoverable hydrocarbons is assumed to decline gradually after 2006, with oil output ceasing in the 
year 2019. 


a. Exploration Estimates: Exploratory drilling would probably be done by a 
semisubmersible. Exploration activities are assumed to occur during the summer ice-free season. 
Exploration activity during the winter ice season appears to be unlikely but may be possible with drillships 
using icebreaker support. 


During the exploration phase existing marine- and air-support facilities in Unalaska and on St. Paul Island 
and would be used. Large barges anchored off St. Matthew Island and supply ships stationed in the general 
area of the drilling platforms also would serve as secondary-support facilities. For details concerning marine- 
and air-support activities see Section II.A.2.a. 


b. Development and Production Estimates: Production platforms would be of the 
Cook Inlet type designed with a minimum of leg bracing at sea level to minimize floating first-year ice 
problems. Offshore-loading (OSL) technology in conjunction with oil tankers would be used to transport oil 
resources. For details concerning OSL technology see Section II.A.2.a. 


All produced oil would be transported directly to U.S. markets on 100,000-DWT, ice-reinforced tankers. 
During peak production (2002-2006), about 36 tanker trips would be required each year, with a terminal call 
rate of 10 days. Oil production is projected to start in 2001 and continue until 2019. 


All marine- and air-support operations would continue to operate out of Unalaska and St. Paul, respectively. 
For details concerning support activities see Section IT.A.2.a. 


c. Anticipated Geophysical Activities: Postsale geophysical activity for site 
clearance is assumed at 18 sites (16 exploration/delineation wells and 2 platforms). For the 18 sites, it is 
estimated that a total of 2,043 trackline mi of high-resolution seismic survey would be completed. In addition 
to the high-resolution, seismic-reflection data needed for the site clearance of well and pipeline locations, 
industry may conduct 113 mi of deep, three-dimensional, multichannel, seismic-reflection surveys over the 


potential producing acreage (USDOI, MMS, 1988). 


d. Estimated Exploration and Development and Production 
Effluents: Mud solids and drill cuttings from exploration/delineation wells would total about 8,560 and 
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FIGURE ll—2. ALTERNATIVE IV — ST. MATTHEW ISLAND DEFERRAL 


Table II-8 
Estimated Schedule of Exploration, Development. and Product ion 
for the Bevarin Basin Sale 107 
(Alternative IV) 
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Table 1-9 
Summary of Basic Scenario Assumptions Regarding Estimated 


(Alternative IV) 
Phase Number or 
Facility or Event Amount Timeframe 
Exploration 
Exploration-Well Drilling 12 1992 - 1997 
Delineation-Well Drilling 4 1993 - 1995 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 8,560 1992 - 1997 
Cuttings (tons) 13,560 1992 - 1997 
Geophysical Activity (tracklixe miles) 1,816 1992 - 1997 
Total Support Activities: 
Helicopter Flights (peak monthy) 60 1993 - 1995 
Supply-Boat Trips (peak monthy) 30 1993 - 1995 
Development and Production 
Platforms 2 1998 - 1999 
Production and Service Wells 90 1999 - 2003 
Total Oil Production (MMbbis) 450 2001 - 2019 
Peak Yearly Production (MMbbIs) 38 2002 - 2006 
Total Drilling Muds and Cutting 
Drilling Muds (tons) 9,000 to 45,000 1999 - 2003 
Drill Cuttings (tons) 79,200 1999 - 2003 
Geophysical Activity (trackline miles) 3) 1998 - 1999 
Total Support Activity for: 
Development Phase 
Helicopter Flights (peak monthly) 60 2001 - 2002 
Supply-Boat Trips (peak monthy) 60 2001 - 2002 
Production Phase 
Helicopter Flights (peak monthy) * 2001 - 2019 
Supply-Boat Trips (peak monthy) 15 2001 - 2019 
Support Facilities (hectares) 
St. Paul Island (air-support base) 3 
Unalaska (marine-support base) 10 to 30 
Tanker Transportation (peak production) 
Terminal Call Rate (days) 10 2002 - 2006 
Number of Trips per Year 
(during peak production) % 2002 - 2006 
Oil Spills 
1,000 Barrels or Greater 1 1992 - 2019 
10,000 Barrels or Greater 0 1992 - 2019 
Small Spills (totaling 525 barrels) 119 1992 - 2019 


Source: Calculated from USDOI, MMS, 1989. 
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13,560 tons, respectively, between the years 1992 and 1997. Drill muds are recirculated during drilling and 
discharged into the marine enviroament in the vicinity of the drilling vessel, usually after the well casings are 
set or as the wells are completed. Drill cuttings also are discharged into the marine environment in the 
immediate vicinity of the drilling vessel. 


Drill cuttings from production wells would total about 79,200 short tons. Cuttings would be discharged into 
the marine environment in the vicinity of the two platforms between the years 1998 and 2003. A range of 
9,000 to 45,000 tons of drilling-mud solids would be used during this period for production wells. This 
represents an 80- to 20-percent recycling range. It is assumed that about 10 percent of the mud solids would 
be recycled between all production wells drilled from a single platform. 


During the exploration and developmest and production phases, an average of 7,500 gallons per day of 
treated and domestic wastes per platform are expected to be produced and discharged into the immediate 
vicinity of each drilling vessel or production platform. 


2. Summary of Effects for Alternative IV: Given the location of the deferred area, and 
because the levels of industry activity both onshore and offshore in the sale area are the same as the base 
case for the proposal, the effects of this deferral alternative are the same as those for the base case with 
regard to air quality, water quality, fisheries resources, marine and coastal birds, pinnipeds, polar bear and 
sea otter, endangered and threatened species, nonendangered cetaceans, commercial fishing industry, local 
coastal management policies. 


E. Alternative V - 200-Meter Isobath Deferral: The total area offered with this deferral 
alternative would be about 5.8 million hectares (about 14.4 million acres; 2,562 blocks) in the Navarin Basin 
Planning Area (Fig. II-3). These blocks are located in water depths which range from about 70 to greater 
than 100 m. A list of blocks within the alternative is available from MMS, Alaska OCS Region, Office of 
Leasing and Environment. This alternative would defer leasing on 2,474 blocks (about 5.5 million hectares) 
within 50 mi of the 200-m isobath. All economically recoverable resources would be eliminated by deferring 
blocks within 50 mi of the 200-m isobath (see Appendix A). This alternative was proposed to provide 
protection for an area of high productivity associated with oceanic upwelling along the shelf break and 
important fish and wildlife resources that inhabit and feed in the area. 


1. Activities Associated With Alternative Y: Activity levels and timing of events for this 
alternative are shown in Table II-10. Only exploration activities are assumed to occur under this alternative. 
Exploration is assumed to start in 1992 and end in 1995. During that period, six exploration wells would be 
expected to be drilled, plugged, and abandoned. Drilling during the exploratory phase would probably be 
done by semisubmersible. Exploration activities are assumed to occur during the summer ice-free season. 
Exploration during the winter ice season appears to be unlikely but may be possible with drillships using 
icebreaker support. 


Primary air-support facilities would be located on St. Paul Island. Backup support for helicopter operations 
would be a large supply barge anchored near St. Matthew Island. Unalaska would serve as the primary 
mariae-support base. Existing facilities in St. Paul and Unalaska would be used for air- and marine-support, 
respectively. During the peak drilling season, approximately 30 helicopter flights and 15 supply-boat trips per 
month would be necessary to support exploratory drilling operations between the years 1992 and 1995. 


Barges moored off St. Matthew Island would serve as a floating-supply base and as an alternative landing 
site for helicopters. Barges probably would be moored about 1 mi offshore of the northeast or norihwest 
corner of the island depending on wind direction. An attending tug would standby the barge to move it 

between mooring locations and act as a safety boat. Cargo transfer between the barge and drilling vessels 
would be conducted by separate supply vessels. 
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Table [I-10 

Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 
(Alternative V) 


Phase 
Facility or Event 


Exploration 
Exploration-Well Drilling 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 
Cuttings (tons) 
Geophysical Activity (trackline miles) 
Total Support Activities: 
Helicopter Flights (peak monthly) 
Supply-Boat Trips (peak monthly) 


Oil Spills -- Only minor operational spills 
would be expected 


Source: Calculated from USDOI, MMS, 1989. 


CY 
a) 


The drilling of six exploration wells would require the discharge of 3,480 tons of mud and 5,580 tons of 
drilling cuttings. A total of 681 trackline mi of high-resolution seismic survey would be necessary to site 
exploration-drilling vessels. 


2. Summary of Effects for Alternative VY: Because economically recoverable resources 
would be eliminated by deferring biocks within 50 mi of the 200-m isobath, this alternative approximates the 


level of activity associated with the low case of the proposed action. As a result, the effects of this deferral 
alternative on all resources, would be comparable with those of the low case of the proposal (Section 
I1.A.1.b). 


ghligh al: The total area offered 
with this alternative coal be pos 83 million hectares (about 20. 6 million acres; 3, 674 blocks) in the 
Navarin Basin Planning Area (Fig. II-4). These blocks are located in water depths which range from about 
100 to about 1,000 m. A list of blocks within the alternative is available from MMS, Alaska OCS Region, 
Office of Leasing and Environment. This alternative would defer leasing on 1,362 blocks (about 3 million 
hectares). The conditional resource estimate for undeveloped recoverable resources expected to be 
discovered and produced for this alternative would be 450 MMbbls oi oil (see Appendix A) because the 
deferred area contains very little resource potential. It is assumed thai natural gas resources are not 
economic and would not be produced (see Appendix A). The marginal probability that hydrocarbons in 
commercial quantities are present in the area is 3 percent. This alternative was highlighted for special 
presale consideration by the 5-year Oil and Gas Leasing Program. The basis for this alternative was a 
consensus between the oil industry, the fishing industry, the Alaska Native community, and environmental 
organizations to exclude areas of high environmental interest and areas of low interest to industry. 


t, Activities Associated With Alternative VI: Activity levels and timing of events for this 
alternative are shown in Tables [I-11 and I-12. Exploration/delineation drilling would begin in 1992 and 
continue until 1997. A total of 16 wells would be completed during this period. Planning and construction of 
oil platforms is assumed to start around 1997. Final placement of two oil platforms is assumed to occur 
between 1998 and 1999. Between 1999 and 2003, 90 oil wells are assumed to be drilled. Oil production is 
assumed to begin in 2001 with peak-annual production of 38 MMbbls occurring between 2002 and 2006. The 
volume of recoverable hydrocarbons is assumed to decline gradually after 2006, with oil output ceasing in the 
year 2019. 


a. Exploration Estimates: Exploratory drilling would probably be done by a 


semisubm-rsible. Exploration activities are assumed to occur during the summer ice-free season. 
Exploration activity during the winter ice season appears to be unlikely but may be possible with drillships 
using icebreaker support. 


During the exploration phase, existing marine- and air-support facilities in Unalaska and on St. Paul Island 
would be used. Large barges anchored off St. Matthew Island and supply ships stationed in the general area 
of the drilling platforms also would serve as secondary support facilities. For details concerning marine- and 
air-support activities see Section II.A.2.a. 


b. Development and Production Estimates: Production platforms would be of the 


Cook Inlet type designed with a minimum of leg bracing at sea level to minimize floating first-year ice 
problems. Offshore-loading (OSL) technology would be used to transport oil resources. For details 
concerning OSL technology see Section II.A.2.a. All produced oil would be transported directly to U.S. 
markets on 100,000-DWT, ice-reinforced tankers. During peak production (2002-2006), about 36 tanker trips 
would be required each year, with a terminal call rate of 10 days. Oil production is projected to start in 2002 
and continue until 2019. 


All marine- and air-support operations would continue to operate out of Unalaska and St. Paul, respectively. 
For details concerning support activities see Section IT.A.2.a. 
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Table II-11 
Estimated Schedule of Exploration, Development, and Production 
for the Navarin Basin Sale 107 
(Alternative VI) 


Exploration/ oOil- oil- oil 

Exploration Delineation Delineation Production Production Pipelines Product ion 
Year Wells Wells Rigs Platforms Welis (miles) Oil (MMbbls) 
1992 2 1 
1993 3 2 2 
1994 z 1 2 
1995 2 i 2 
1996 2 1 
1997 1 1 
1998 1 
1999 1 7 
2000 21 
2001 28 28 
2002 28 38 
2003 6 38 
2004 38 
2005 38 
2006 38 
2007 33 
2008 29 
2009 26 
2010 23 
2011 20 
2012 18 
2013 16 
2014 14 
2015 13 
2016 12 
2017 10 
2018 
2019 
2020 
2021 
Total 12 4 9 2 90 0 450 


Source: USDOI, MMS, 1989. 


Table I-12 
Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 
(Alternative VI) 


Phase Number or 
Facility or Event Amount Timeframe 
Exploration 
Exploration-Well Drilling 12 1992 - 1997 
Delineation-Well Drilling 4 1993 - 1995 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 8,560 1992 - 1997 
Cuttings (tons) 13,560 1992 - 1997 
Geophysical Activity (trackline miles) 1,816 1992 - 1997 
Total Support Activities: 
Helicopter Flights (peak monthly) 60 1993 - 1995 
Supply-Boat Trips (peak monthly) 30 1993 - 1995 
Development and Production 
Platforms 2 1998 - 1999 
Production and Service Wells 90 1999 - 2003 
Total Oil Production (MMbbIls) 450 2001 - 2019 
Peak Yearly Production (MMbbIis) 38 2002 - 2006 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 9,000 to 45,000 1999 - 2003 
Drilling Cuttings (tons) 79,200 1999 - 2003 
Geophysical Activity (trackline miles) 340 1998 - 1999 
Total Support Activity for: 
Development Phase 
Helicopter Flights (peak monthly) 60 2001 - 2002 
Supply-Boat Trips (peak monthly) 60 2001 - 2002 
Production Phase 
Helicopter Flights (peak monthly) * 2001 - 2019 
Supply-Boat Trips (peak monthly) 15 2001 - 2019 
Support Facilities (hectares) 
St. Paul Island /air-support base) 3 
Unalaska (marine-support base) 10 to 30 
Tanker Transportation (peak production) 
Terminal Call Rate (days) 10 2002 - 2006 
Number of Trips per Year 
(during peak production) 36 2002 - 2006 
Oil Spills 
1,000 Barrels or Greater 1 1992 - 2019 
10,000 Barrels or Greater 0 1992 - 2019 
Small Spills (totaling 525 barrels) 119 1992 - 2019 
Source: Calculated from USDOI, MMS, 1989. 
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icipa i tivities: Postsale geophysical activity for site 
iiataiian bp iinteaah on thee AL cane aan ook bien For the 18 sites, it is 
estimated that a total of 2,043 trackline mi of high-resolution seismic survey would be completed (USDOI, 
MMS, 1988). In addition to the high resolution, seismic-reflection data needed for the site clearance of well 
and pipeline locations, industry may conduct 113 mi of deep, three-dimensional, multichannel, 
seismic-reflection surveys over the potential producing acreage (USDOI, MMS, 1988). 


end G0 cettiats destend beam eeniematinn talinnation valle coal total chant 450 ond 13.505 toms 
respectively, between the years 1992 and 1997. Drill muds are recirculated during drilling and discharged 
into the marine environment in the vicinity of the drilling vessel, usually after the well casings are set or as 
the wells are completed. Drill cuttings also are discharged into the marine environment in the immediate 
‘cinity of the drilli 


Drill cuttings from production wells would total about 79,200 short tons. Cuttings would be discharged into 
the marine environment in the vicinity of the two platforms between the years 1999 and 2003. A range of 
9,000 to 45,000 tons of drilling-mud solids would be used during this period for production wells. This 
represents an 80- to 20-percent-recycling range. It is assumed that about 10 percent of the mud solids would 
be recycled between all production wells drilled from a single platform. 


During the exploration, and development and production phases, an average of 7,500 gallons per day of 
treated and domestic wastes per platform are expected to be produced and discharged into the immediate 
vicinity of each drilling vessel or production platform. 


2. Summary of Effects for Alternative VI: Given the location of the deferred area, and 
because the levels of industry activity both onshore and offshore in the sale area are the same as the base 


case for the proposal, the effects of this deferral alternative are the same as those for the base case with 
regard to air quality, water quality, fisheries resources, marine and coastal bird’, pinnipeds, polar bear, and 
sea otter, endangered and threatened species, nonendangered cetaceans, commercial fishing industry, local 
employment, subsistence-harvest patterns, sociocultural systems, archacological resources, land use plans, and 
coastal management policies. 


G. Mitigating Measures 


1. Mitigating Measures That Are In Place: Laws and regulz‘ions that provide mitigation 
are considered part of the proposed lease sale. Examples include the OCS Lands Act, which grants broad 
authority to the Secretary of the Interior to control lease operations and, wher ’ ppropriate, undertake 
environmental monitoring studies; and the Fisherman’s Contingency Fund. Incorporated by reference and 
summarized in Section I.C are: OCS Report MMS 86-0003, Legal Mandates and Federal Regulatory 
Responsibilities for the Alaska Outer Continental Shelf (Rathbun, 1986), and Reference Paper No. 83-1, 
Federal and State Coastal Management Programs (McCrea, 1983). Also incorporated by reference are the 
Consolidated Offshore Operating Rules--30 CFR Parts 250 and 252, Oil and Gas and Sulphur Operations in 
the Outer Continental Shelf; Final Rule (Federal Register, 1988). These rules describe in detail the 
requirements and specifications for oil and gas operations, including the requirement to use the best available 
and safest technologies (BAST). Permit requirements, engineering criteria, testing procedures, and 
information requirements also are outlined. These requirements are developed and administered by MMS. 
MMS conducts three types of environmental inspections: (a) air- and water-quality inspectioas to verify that 
air emissions and water discharges from offshore facilities are in compliance with regu‘ations; (b) pollution 
inspections in which inspectors look for oil leaks and other types of pollution; and (c) oil-spill-response 
inspections in which inspectors witness oil-spill-response drills, inspect oil-spill-respose equipment, and verify 
oil-spill-response training. The mitigating effect of these measures has been factored into the environmental 
effects analysis. 
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2. Potential Mitigating Measures: The following measures are considered to help reduce 
or eliminate effects identified in Section IV and summarized in Section II. A Secretarial decision on these 
mitigating measures has not occurred; they are noted here as potential measures that could further mitigate 
the effects of this proposed sale. The Secretary has imposed similar measures in previous Federal oil and gas 
lease sales. If any of these measures are adopted, they will appear in the NOS. The analysis in this EIS does 
not assume that the following mitigating measures are in place; however, they are evaluated in the discussions 
of the effectiveness of stipulations or ITL’s that follow each of the potential measures. 


. ie 


Stipulation No. 1--Protection of Archaeological Resources 
Stipulation No. 2--Orientation Program 

Stipulation No. 3--Protection of Biological Resources 
Stipulation No. 4--Transportation of Hydrocarbons 
Stipulation No. 5--Protection of Endangered Right Whales 
Stipulation No. 6--Oil-Spill-Response Preparedness 


(a) “Archaeological resource” means any prehistoric or historic district, site, building, structure, or 
object (including shipwrecks); such term includes artifacts, records, and remains which are related to 
such a district, site, building, structure, or object (Section 301(5), National Historic Preservation Act, 
as amended, 16 U.S.C. 470w(S)). “Operations” means any drilling, mining, or construction, or 
placemeui of any structure for exploration, development, or production of the lease. 


(b) If the Regional Supervisor, Field Operations (RS/FO), believes an archaeological resource may 
exist in the lease area, the RS/FO will notify the lessee in writing. The lessee shall then comply with 


subparagraphs (1) through (3). 


(1) Prior to commencing any operations, the lessee shall prepare a report, as specified by the 
RS/ FO, ‘> determine the potential existence of any archaeological resource that may be 
affected by operations. The report, prepared by an archaeologist and a geophysicist, shall be 
based on an assessment of data from remote-sensing surveys and of other pertinent 
archaeological and environmental information. The lessee shall submit this report to the 
RS/FO for review. 


(2) If the evidence suggests that an archaeological resource may be present, the lessee shall 
either: 


(i) Locate the site of any operation so as not to adversely affect the area where the 
archaeological resource may be; or 


(ii) Establish tc the satisfaction of the RS/FO that an archaeological resource does not 
exist or will not be adversely affected by operations. This shall be done by further 
archacological investigation, conducted by an archacologist and a geophysicist, using 
survey equipment ang techniques deemed necessary by the RS/FO. A report on the 
investigation shall be submitted to the RS/FO for review. 


(3) If the RS/FO determines that an archaeological resource is likely to be present in the 
lease area and may be adversely affected by operations, the RS/FO will notify the lessee 
immediately. The lessee shall take no action that may adversely affect the archaeological 
resource until the RS/FO has told the lessee how to protect it. 
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(c) If the lessee discovers any archaeological resource while conducting operations in the lease area, 
the lessee shall report the discovery immediately to the RS/FO. The lessee shall make every 
reasonable effort to preserve the archaeological resource until the RS/FO has told the lessee how to 
protect it. 


Purpose: The purpose of this measure, which would apply to all lease blocks, is to protect prehistoric and 
historic archaeological resources that are known or may be discovered in a lease area by surveying prior to 
any petroleum industry activities that would disturb the area. This measure also protects historic resources 
such as shipwrecks if these are detected in the lease blocks. 


Effectiveness: The stipulation provides both a positive method to determine if archaeological resources are 
present in the lease area prior to the start of any operations associated with petroleum industry activities and 
ways to develop effective measures to protect known archaeological resources. The stipulation may reduce 
some effects to archaeological resources but is not likely to change the overall effect level of the base case 


for Alternative I on archaeological resources (LOW) 
Stipulation No. 2-Orientation Program 


The lessee shall include in any exploration or development and production plans submitted under 30 
CFR 250.33 and 250.34 a proposed orientation program for all personnel involved in exploration or 
development and production activities (including personnel of the lessee’s agents, contractors, and 
subcontractors) for review and approval by the Regional Supervisor, Ficld Operations. The program 
shall be designed in sufficient detail to inform individuals working on the project of specific types of 
environmental, social, and cultural concerns which relate to the sale and adjacent areas. The program 
shall be formulated by qualified instructors experienced in each pertinent field of study and shall 
employ effective methods to ensure that personnel are informed of archacological and biological 
resources and habitats, including endangered species, fisheries, bird colonies, and marine mammals, 
and to ensure that personnel understand the importance of not disturbing archaeological resources 
and of avoidance and nonharassment of wildlife resources. The program shall be designed to increase 
the sensitivity and understanding of personnel to community values, customs, and lifestyles in areas in 
which such personnel will be operating. The orientation program also shall include information 
concerning avoidance of conflicts with subsistence activities and commercial fishing operations and 
with commercial fishing gear. The program also shall include presentations and information about all 
pertinent lease-sale stipulations and information to lessees provisions. 


The program shall be attended at least once a year by all personnel involved in onsite exploration or 
development and production activities (including personnel of the lessee’s agents, contractors, and 
subcontractors) and all supervisory and managerial personnel involved in lease activities of the lessee 
and its agents, contractors, and subcontractors. 


The lessee shall maintain a record of all personnel who attend the program. This record shall include 
the name and date(s) of attendance of each attendee and shall be kept on site for so long as the site 
is active, not to exceed 5 years. 


Purpose: This measure is intended to make workers aware of special environmental, social, and cultural 
values in the Navarin Basin region. The orientation program is intended to promote an understanding of, 
and appreciation for, local community values, customs, and lifestyles of Alaskans. It also would provide 
necessary information to industry personnel about the biological resources used for commercial and 
subsistence activities, about the archaeological and cultural resources of the area and appropriate ways to 
protect them from adverse effects, and about the concerns for reducing industrial noise and disturbance 
effects on marine mammals and marine ard coastal birds. 


er 
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Since 1980, similar programs have been implemented for all Alaska OCS Region oil and gas lease sales 
including the Gulf of Alaska/Cook Inlet, Navarin Basin, Chukchi Sea, and Beaufort Sea Planning Areas-- 
these programs have been quite successful in providing information to industry personnel. 


Effectiveness: This measure should help reduce the adverse effects of exploration, and deve!opment and 
production on fisheries resources, endangered and threatened species, marine mammals, and marine and 
coastal birds by informing workers of: (1) the hazards oil industry activities could pose; and (2) what 
measures could be taken to avoid potentially adverse effects. For example, as requested by the FWS in their 
March 10, 1989, biological opinion for Section 7 ESA Consultation (see Appendix C), the orientation could 
include the hazards and effects of discarded plastic wastes on the endangered short-tailed albatross, and the 
importance of adhering to Title 2, of the Marine Plastic Pollution Research and Control Act of 1987, which 
specifically prohibits the ocean-dumping of plastics. Similarly, this measure should help to minimize air and 
boat disturbance of marine mammals by informing the lessees of this concern. Public awareness and 
compliance with the Marine Mammal Protection Act, and FWS and NMFS regulations/guidelines would 
probably eliminate most of this type of disturbance. 


This measure would assist in preventing potential gear conflicts. Educating supply-vessel operators and 
seismic-survey-vessel operators on the various gear types, fishing areas, and fishing seasons would be the first 
step toward reducing or eliminating potential gear conflicts, such as the loss of fixed gear (crab pots and 
longlines). A fishery for blue king crab occurs around St. Matthew Island and a longline fishery for halibut 
occurs around St. Paul Island. Greater awareness of these factors and .< the potential for conflict could lead 
to better planning and coordination of oil industry vessel operations in order to prevent conflicts. 


This measure would provide a positive mitigating effect to subsistence and sociocultural systems, in that it 
should make the workers aware of the special environmental, social, and cultural values of the regional 
residents and the environment. It also would provide necessary information to personnel that could reduce 
behavioral disturbances to wildlife and reduce conflict between the commercial fishing industry and the oil 
and gas industry. 


By increasing awareness, the Orientation Program would help reduce the risk of activities that might 
inadvertently conflict with the values of local people or harm the biological environment and resources. 
However, the extent of this reduction in risk may be difficult to measure directly and/or too small to change 
the levels of effect identified for the base case of Alternative I in Section IV. 


If biological populations or habitats that may require additional protection are identified by the 
Regional Supervisor, Field Operations (RS/FO), in the lease area, the RS/FO may require the lessee 
to conduct biological surveys to determine the extent and composition of biological populations or 
habitats. The RS/FO shall give written notification to the lessee of the RS/FO’s decision to require 
such surveys. 


Based on any surveys that the RS/FO may require of the lessee or on other information available to 
the RSFO on special biological resources requiring special protection, the RS/FO may require the 
lessee to: 
(1) relocate the site of opcrations; 
(2) establish to the satisfaction of the RS/FO, on the basis of a site-specific survey, either that 
such operations will not have a significant adverse effect upon the resource identified or that a 
biological resource does not exist; 
(3) operate during those periods of time, as established by the RS/FO, that do not adversely 
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affect the biological resources; and/or 


(4) modify operations to ensure that significant biological populations or habitats deserving 
protection are not adversely affected. 


If any area of biological significance should be discovered during the conduct of any operations on the 
lease, the lessee shall immediately report such findings to the RS/FO and make every reasonable 
effort to preserve and protect the biological resource from damage until the RS/FO has given the 
lessee direction with respect to its protection. 


The lessee shall submit all data obtained in the course of biological surveys to the RS/FO with the 
locational information for drilling or other activity. The lessee may take no action that might affect 
the biological populations or habitats surveyed until the RS/FO provides written directions to the 
lessee with regard to permissible actions. 


Purpose: This stipulation is intended to provide protection from potential adverse effects of oil and gas 
activities for those biological populations cr habitats that may exist in the sale area but have not been 
identified in the ITL on Areas of Special [iological and Cultural Sensitivity. This stipulation provides a 
formal mechanism for identifying important or unique biological populations or habitats that require special 
protection because of their sensitivity and/or vulnerability, as well as providing a means for developing 
measures to reduce possible adverse effects from oil and gas activities. 


Surveys may be required; and if the results identify important or unique biological populations or habitats 
requiring special protection because of their sensitivity and/or vulnerability, measures can be developed to 
eliminate or reduce potential adverse effects. Such measures could include relocating operational sites, 
modifying drilling procedures or other operations, and/or increasing the attention given to protecting areas of 
special biclogical and cultural sensitivity during oil-spill-contingency planning. 


Effectiveness: The effectiveness of this measure will depend on (1) the population size of those species that 
might be subjected to potential adverse effects and the number of individuals within a given species 
population affected by measures to reduce or eliminate such effects; (2) the size of a habitat and the area 
that might be affected by any proposed action and mitigating measures; or (3) the uniqueness of any 
population or habitat. Thus, the effectiveness of this stipulation in protecting a variety of biological resources 
could vary widely. If only a few members of a large population are affected by the remedial measures, the 
effectiveness of such measures may be too small to cause any change in the levels of effects noted in Section 
IV. However, if an operational site is relocated away from a unique habitat of limited geographic extent, the 
level of adverse effects may be significantly reduced. 


Also, the effectiveness of this stipulation may be indirect. For example: (1) additional protection for 
important or unique benthic habitats and their associated faunal populations could provide some local 
benefits to birds and mammals that directly or indirectly prey upon the benthic fauna, or (2) surveys of 
biolcgical popul ations or habitats requiring additional protection could provide data to the environmental 
report for the exploration and development plans that must be reviewed and approved in accordance with 30 
CFR 250.34. 


This stipulation may reduce some local effects to the biological populations or habitats, but it is not likely to 
change the overall effects levels of the base case for Alternative I. 


Stipulation No, 4-Transportation of Hydrocarbons 


Pipelines will be required: (a) if pipeline rights-of-way can be determined and obtained; (b) if laying 
such pipelines is technologically feasible and environmentally preferable; and (c) if, in the opinion of 
the lessor, pipelines can be laid without net sociai loss, taking into account any incremental costs of 
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pipelines over alternative methods of transportation and any incremental benefits in the form of 
increased environmental protection or reduced multiple-use conflicts. The lessor specifically reserves 
the right to require that any pipeline used for transporting production to shore be placed in certain 
designated management areas. In selecting the means of transportation, consideration will be given to 
any recommendatior. of the Regional Technical Working Group or other similar advisory groups with 
participation of Federal, State, and local governments and industry. 


Following the development of sufficient pipeline capacity, no crude oil production will be transported 
by surface vessel from offshore production sites, except in the case of emergency. Determinations as 
to emergency conditions and appropriate responses to these conditions will be made by the Regional 
Supervisor, Field Operations. 


Purpose: This stipulation provides a formal way of selecting the environmentally preferable means of 
transporting petroleum from a lease-sale area. It also informs the lessee that (1) MMS reserves the right to 
require the placement of pipelines in certain designated management areas and (2) pipelines must be 
designed and constructed to withstand the hazardous conditions that may be encountered in the lease-sale 
area. This stipulation is intended to ensure that the decision on which method to be used in transporting 
hydrocarbons considers the social, environmental, and economic consequences of pipelines. 


Effectiveness: Oil-spill rates indicate that transporting produced oil by pipeline is statistically safer than 
transporting oil by tankers. Per billion barrels of oil produced, pipelines have a spill rate of 0.67 spill for 
spills of 1,000 bbl or greater while tankers have a total spill rate of 1.30 spills. In addition, the median size of 
all pipeline spills of at least 1,000 bbl is 6,000 bbl as compared to about 15,000 bbl for tanker spills. Based 
on these statistics, pipelines would be preferred over tankring for transporting oil to markets since fewer 
spills of lesser volume would be expected. 


However, because of the Navarin Basin’s remoteness, the oil-transportation scenario uses tankers or a 
combination of pipelines and tankers to transport oil to markets for the proposal and alternatives. Because 
tankers would be used to transport Navarin Basin oil resources, this stipulation is not expected to reduce the 
overall effects of the proposal or alternatives ou the resources analyzed in Section IV. 


Stipulation No, 5--Protection of Endangered Right Whales 


Lessees shall conduct exploration activities so as not to jeopardize the endangered right whale. 


Lessees shall conduct an on-site observation program for right whales during drilling or survey 
operations to detect right whales near lease operations. The lessee’s observation program shall be 
designed to allow detection of right whales and will include, among other things, a detailed plan of 
observation methods for detecting right whales. The lessee shall develop a proposed observation plan 
t> accompany the exploration plan and both shall be submitted to the Regional Supervisor Field 
Operations (RS/FO) for review and approval. Information obtained from this on-site observation 
program and incidental sightings of other endangered whales shall be provided to the RS/FO and the 
NMFS on a scheduled bases. 


To ensure that lease operations are unlikely to result in a “taking” of a right whale, as that word is 
defined in the Endangered Species Act, lessees shall also submit a plan to minimize noise to the 
extent needed to avoid a taking when a right whale is detected near lease operations. This plan, 
together with the observation plan, shall be designed to require the lessees under ordinary 
circumstances to initiate noise reduction measures upon the detection of a right whale. The plan shall 
address, among other things, sources of underwater noise associated with lease operations and 
measures for minimizing noise when a right whale is detected. The lessee may deviate from the noise 
minimizing plan only to the extent needed to ensure the safety of the rig, the well-bore, and 
personnel. 


re 
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Whenever a right whale is detected, the lessee shall immediately implement the relevant provisions of 
with NMFS, the RS/FO will determine whether further action is necessary to avoid a taking of the 


Support vessels should routinely maintain a minimum approach distance of 1 mile from right 
whales. Aircraft should be operated at a minimum 1,500-foot altitude and maintain a 
minimum horizontal distance of 1 mile from right whales. Human safety should take 
precedence over these recommendations at all times. 


Purpose: This stipulation is intended to minimize the effects of noise disturbance on endangered right 
whales and to obtain data on the occurrence of endangered whales in the area. These actions were specified 
in the NMFS June 1, 1989, biological opinion’s reasonable and prudent alternatives and conservation 
recommendations (see Appendix C). 


Effectiveness: This measure would effectively lower the risk to right whales interacting with offshore oil and 
gas noise-producing activities in the Navarin Gasin. Conformance by the lessee with the observation program 
described above would help to ensure that behavioral disturbance of right whales would be lowered; thereby, 
reducing the likelihood of disrupting right whale migrations, feeding, or otherwise interfering with 
socializat:a. Without this measure, there would be a greater chance of potentially harmful endangered right 
whale interaction with offshore oil and gas activities in the lease area. In addition, information on the 
occurrence of endangered whales in the area would be collected. 


Information obtained from this stipulation on right whales would contribute to measures that could be taken 
to reduce the threat to the species. This stipulation addresses NMFS’s conservation recommendation in the 
biological opinion and will help protect endangered right whales from significant adverse effects due to 
exploratory activities. The effects ot this measure, if adopted, are likely to be incremental, and, thus, the 
effect level on right whales is expected to be same as for the base case for Alternative I. 


Stipulation No. 6--Oil-Spill-Response Preparedness 


Lessees must be prepared to respond to oil pills, which includes training of personnel for 
familiarization with response equipment and strategies, and conducting drills to demonstrate 
readiness. Pris to approval of exploration or development and y.uduction plans, lessees shall submit 
for review and approval oil-spill-contingency plans (OSCP’s) in accordance with 30 CFR 250.42. The 
OSCP must address all aspects of oil-spill-response readiness including an analysis o/ potential spills 
and spill-response strategies; type, locatioa, and availability of appropriate oil-spill equipment; and 
response times and equipment capability for the proposed activities. The plan must also address 
response drills and training requirements. The lessee shall conduct drills under realistic conditions to 
the extent necessary to demonstrate continued readiness and response capability for appropriate 
environmental conditions: ¢.g., solid-ice, open-water, and broken-ice conditions. For production 
operations, drills shall be conducted at least semiannually. Drills shall include deployment of 
onsite-response equipment and additional equipment, available from a cooperative or other sources 
identified in the OSCP, to the extent necessary to demonstrate adequate response preparedness for 
the type, location, and scope of proposed activities and anticipated environmental conditions. 


Purpose: The purpose of this stipulation is to ensure lessees are (1) ready to respond to a platform oil spill 
that might occur as a result of their operations and (2) have the appropriate equipment and trained 
personnel available to conduct cleanup operations. Response readiness is addressed in the OSCP’s that are 
submitted to MMS for approval and demonstrated, to a limited extent, by oil-spill-response driils conducted 
under appropriate environmental conditions. Readiness also would be demonstrated in cleaning up an actual 


oil spill. 
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Effectiveness: The requirements of this stipulation reiterate the oil-spill-response preparedness requirements 
contained in 30 CFR 250.42, Oii Spill Contingency Plans, and 250.43, Training and Drills. Lessees are 
required to submit OSCP’s for MMS approval either with or prior to submitting Exploration Plans or 
Development and Production Plans; approved OSCP’s are to be reviewed and updated annually. 


To ensure a prompt response in the event of a platform oil spill, OSCP’s must address items such as (1) 
various spill-response strategies; (2) types, capabilities, and local and regional inventories of various types of 
response equipment, material, and supplies; and (3) training of personnel, including conducting drills. (The 
drills are to be realistic and include the deployment of equipment.) Knowledge of the response strategies 
and the training of personnel in the use of the response equipment ensure a more rapid and efficient 
response to an oil spill. 


Response strategies are based in part on the source of the spilled oil, including the anticipated size of the 
spill. The flow rate of oil from OCS wells ranges from 10 to more than 8,000 bbl per day (bbi/day)--the 
average flow rate is about 180 bbl/day. Thus, strategies to clean up crude oil from a well blowout might be 
based on volumes of 10 to several thousand barrels of oil per day. In contrast, tanker spills sometimes 
involve the release of large volumes of oil in a relatively short time. As a result of the grounding of the 
Exxon Valdez, about 260,000 bbl of oil were released into the waters of Prince William Sound within several 
hours. 


The procedures taken in advance to respond to a platform oil spill help provide for a more effective 
response. However, as noted in Appendix F, the effectiveness of oil-spill cleanup at sea is quite variable and 
depends on (1) sea, weather, and ice conditions; (2) time of response; (3) type of cleanup procedure used; 
and (4) type of oil spilled. With so many variables, recovery of most of the the spill oil is unlikely. 


As noted in Section II.G, the laws and regulations that provide mitigation are considered part of the 
proposed lease sale; the mitigating effects of these laws and regulations are considered in the analyses of the 
effects of Sale 107 (Sec. IV). Because the requirements reiterate existing regulations, the mitigating effects 
of this stipulation have been considered in the analyses of the effects of Sale 107. Thus, adoption of the 
stipulation would not be expected to reduce the effects on any of the resources that might be affected by a 


platform or other type of oil spill. 


b. Information to Lessces: The mitigating measures considered as ITL’s provide 
the lease operators with notice of special concerns in or near the lease area. These measures inform the 
lessees of existing legal requirements; ITL’s carry no specific enforcement authority by the Department of the 
Interior (USDOI). The USDOI’s authority extends to operations actually conducted on the leasehold. 
However, these measures frequently advise operators of other laws and regulations that are binding. 
Regardless of USDOI’s enforcement authority, these measures provide a positive mitigation by creating 
greater awareness of these special concerns on the part of the operator. 


The following are potential ITL’s for the Navarin Basin Sale 107: 


Information on Coastal Zone Management 

Information on Areas of Special Biological and Cultural Sensitivity 
Information on Oil-Spill-Cleanup Capability 

Information on the Bering Sea Biological Tas’ Force 

Information on Bird and Marine Mammal Prot. ion 

Information on Endangered Whaies 

Information on Bowhead Whales and Winter Exploration 
Information on S.bsistence Activity 

Information on the Threatened Steller (Northern) Sea Lion 
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Information on Coastal Zone Management 


Lessees are advised that the Alaska Coastal Management Program (ACMP) may contain policies and 
standards that are relevant to exploration and development and production activities associated with 
leases resulting from this sale. 


In addition, approved local coastal management programs (CMP’s) which are part of the ACMP may 
contain more specific policies related to energy-facility siting; areas with particular geological hazards, 
subsistence uses, habitats, and transportation uses; and areas which have historic or prehistoric 
resources. Coastal districts with approved CMP’s may have policies applicable to ACMP consistency 
reviews of postlease activities. Coastal districts near the lease area engaged in policy development or 
implementation include: Bering Straits CRSA, Cenaliulriit CRSA, the Bristol Bay CRSA, the 
Aleutians East CRSA, the Aleutians West CRSA, the Bristol Bay Borough, and the cities of Bethel, 
Nome, and St. Paul. Early consultation and coordination with the State and coastal districts involved 
in coastal management review is encouraged. 


Relevant policies are applicable to ACMP consistency reviews of postlease activities. Lessees are 
encouraged .o consult and coordinate early with those involved in coastal management review. 


Purpose: The ITL focuses directly on the coastal management policies most pertinent for review with respect 
to offshore oil and gas activities and onshore facilities associated with resource development of the Navarin 
Basin. The ITL indicates that State coastal management policies may be expanded during local program 
development, subject to approval by the State and the Secretary of Commerce, and that more detailed 
policies are possible. The ITL would help to ensure that coastal zone management laws and regulations are 
met. The intent of the ITL is to suggest that the siting of major energy facilities conform with the State’s 
coastal policy program. 


Effectiveness: This measure may be useful in guiding development on St. Paul Island and in the City of 
Unalaska to areas where land use effects may be reduced. This measure may also provide a minor reduction 
in risk by educating personnel about local land uses and preferences and could help to alleviate potential 
conflicts with CMP policies by guiding development in areas where effects can be minimized 


Information on Areas of Special Biological and Cultural Sensitivity 


Lessees are advised that certain areas are especially valuable for their concentrations of marine birds, 
marine mammals (including endangered and threatened species), fishes, or other biological resources 
or cultural resources. Identified areas of special biological and cultural sensitivity include: 


(1) marine bird and mammal intensive-use areas on or near St. Matthew Island, St. Lawrence 
Island, the Pribilof Islands, and seasonal ice-front habitats and polynyas. 


(2) Steller sea lion rookeries and/or haulouts on Akutan, Akun, Bogoslof, Walrus, Ugamak, St. 
Matthew, Hall, Otter, and Pinnacle Islands and Arre Rocks are also special biological areas. 


These areas are among areas of special biological and cultural sensitivity to be considered in the 
oil-spill-contingency plan required by 30 CFR 250.42. Lessees are advised that they have the primary 
responsibility for identifying these areas in their oil-spill-contingency plans and for providing specific 
protective measures. Additional areas of special biological and cultural sensitivity may be identified 
during review of exploration pians and development and production plans. 


Consideration should be given in oil-spill-contingency plans as to whether use of dispersants is an 
appropriate defense in the vicinity of an area of special biological or cultural sensitivity. Lessees are 
advised that prior approval must be obtained before dispersants are used. 
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Purpose: This measure stresses that areas of particular biological importance should be given special 
consideration in formulating oil-spill-contingency plans. Also, it identifies the areas in the October 25, 1990, 
NMFS biological opinion that are considered important for the Steller sea lion. 


Effectiveness: This measure could reduce overall oil-spill effects through increased protection in vulnerable 
areas by providing specific protective measures in oil-spill-contingency plans. This measure could lead to 
reduced risks to Steller sea lion rookeries and haulout sites and to endangered whales and oiher 
nonendangered cetaceans during their summer-feeding period. Although certain localized effects on 
individual cetaceans or small population segments may be eliminated by this measure, the reduction of risk 
most likely would contribute only a minor overall benefit to the sea lion and whale populations. The factors 
most likely to have significant effects (geophysical, aircraft, and vessel noise) would not necessarily be 
modified by this measure. This measure could help to alleviate potential conflicts with coastal zone 
management policies by guiding development in areas where effects can be minimized. 


Exploratory drilling, testing, and other downhole activities may be prohibited in broken-ice conditions 
unless the lessee demonstrates to the Regional Supervisor, Field Operations (RS/FO), the capability 
to detect, contain, clean up, and dispose of spilled oil in broken ice. The adequacy of such 
oil-spill-response capability will be determined within the Best Available and Safest Technologies 
requirements and will be considered at the time that oil-spill-contingency plans are reviewed. The 
adequacy of these plans will be determined by the RS/FO prior to approval of exploration or 
development and production plans. 


Purpose: The intent of this measure is to remind lessees that oil-spill-contingency technology must be the 
best available, particularly to respond to an oil spill in broken-ice conditions, and that this technology is in 
place and available prior to conducting drilling activities below threshold depth during broken-ice conditions. 


Effectiveness: The measure could aid in the detection, containment, cleanup, and disposal of oil spilled in 
broken ice during exploratory drilling, testing, and other downhole activities. 


Lessees are advised that in the enforcement of the Protection of Biological Resources stipulation, the 
Regional Supervisor, Field Operations (RS/FO), will consider recommendations from the Bering Sea 
Biological Task Force (BTF) composed of designated representatives of the Minerals Management 
Service, Fish and Wildlife Service, National Marine Fisheries Service, and Environmental Protection 
Agency. Personnel from the State of Alaska and local communities are invited and encouraged to 
participate in the proceedings of the BTF. The RS/FO will consult with the BTF on the conduct of 
biological surveys by lessees and the appropriaic course of action after surveys have been conducted. 


Purpose: This measure informs the lessees of the existence of this governmental interagency group that 
addresses specific resource probicms associated ~ith oil and gas activities in Bering Sea lease areas. 


Effectiveness: This measure could aid in identifying environmental problems concerning marine mammals 
and could help implement specific environmental protection measures. The Biological Task Forces for the 
Beaufort Sea and Bering Sea have proven he'pful in providing recommendations concerning biological 
resources to the RS/FO. These recommendations should provide for better decisionmaking concerning 
biological resources and an increased protection from possible adverse effects from oil and gas activities. 
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Lessees are advised that during the conduct of all activities related to leases issued as a result of this 
sale, the lessee and its agents, contractors, and subcontractors will be subject to, among others, the 
provisions of the Marine Mammal Protection Act (MiMPA) of 1972, as amended (16 U.S.C. 1361 et 
seq.); the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.); and 
applicable International Treaties. 


Lessees and their contractors should be aware that disturbance of wildlife could be determined to 
constitute harm or harassment and thereby be in violation of existing laws and treaties. With respect 
to endangered species and marine mammals, disturbance could be determined to constitute a “taking” 
situation. Under the ESA, the term “take” is defined to mean “harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture, or collect, or to attempt to engage in such conduct." Under the MMPA, 
“take” means "harass, hunt, capture, collect, or kill, or attempt to harass, hunt, capture, or kill any 
marine mammal." Violations under these acts and applicable Treaties may be reported to the 
National Marine Fisheries Service (NMFS) or the U.S. Fish and Wildlife Service (FWS), as 


appropriate. 


Incidental taking of marine mammals and endangered and threatened species is allowed only when 
the statutory requirements of the MMPA and/or the ESA are met. Section 101(a)(5) of the MMPA 
allows for the taking of small numbers of marine mammals incidental to a specified activity within a 
specified geographical area. Section 7(b)(4) of the ESA allows for the incidental taking of endangered 
and threatened species under certain circumstances. If a marine mammal species is listed as 
endangered or threatened under the ESA, the requirements of both the MMPA and the ESA must be 
met before the incidental take can be allowed. 


Under the MMPA, NMFS is responsible for species of the order Cetacea (whales and dolphins) and 
the suborder Pinnipedia (seals and sea lions) except walrus; in Alaska the FWS is responsible for 
polar bear, sea otters and walrus. Procedural regulations implementing the provisions of the MMPA 
are found at 50 CFR Part 18.27 for FWS, and at 50 CFR Part 228 for NMFS. 


Lessees are advised that specific regulations must be applied for and in place and that Letters of 
Authorization must be obtained by those proposing the activity to allow the incidental take of marine 
mammals whether or not they are endangered or threatened. The regulatory process may require one 


year or longer. 


Of particular concern is disturbance at major wildlife concentration areas, including bird colonies, 
marine mammal haulout and breeding areas, and wildlife refuges and parks. Maps depicting major 
wildlife concentration areas in the lease area are available from the Regional Supervisor, Field 
Operations. Lessces are also encouraged to confer with the FWS and NMFS in planning 
transportation routes between suppori bases and lease holdings. 


Behavioral disturbance of most birds and mammals four’ in or near the lease area would be unlikely 
if aircraft aud vessels maintain at least a 1-mile horizontai distance and aircraft maintain at least a 
1,500-foot vertical distance above known or observed wildlife concentration areas, such as bird 
colonies and marine mammal haulout and breeding areas, especially the following Steller sea lion 
areas: Walrus, Otter, St. Matthew, Hall, and Pinnacle Islands, and Arre Rocks (see Information on 
the Threatened Steller (Northern) Sea Lion for 3-mile vessel limit for Walrus Island). 


For the protection of endangered whales and marine mammals throughout the lease area, it is 
recommended that all aircraft operators maintain a minimum 1,500-foot altitude when in transit 
between support bases and exploration sites. Lessees and their contractors are encouraged to 
minimize or reroute trips to and from the leasehold by aircraft and vessels when endangered whales 
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are likely to be in the area. Human safety should take precedence at all times over these 
recommendations. 


Purpose: This measure is intended to help minimize disturbances to threatened and endangered species, 
marine mammals, and marine birds. Also, it identifies the areas in the October 25, 1990, NMFS biological 
opinion that are considered important for the Steller sea lion and protection criteria to avoid behavioral 
disturbance. 


Effectiveness: The Navarin Basin area is an important habitat for threatened and endangered, and 
nonendangered marine mammals and marine birds. Of particular concern are: (1) bowhead whale 
populations overwintering in the Navarin Basin from December through March; (2) other endangered whale 
species (fin, gray, sperm, right, sei, and humpback) occurring throughout the sale area during the summer; 
(3) Steller sea lion rookeries on Akutan, Akun, Bogoslof, Walrus, and Ugamak Islands and haulouts on St. 
Lawrence, Otter, Pinnacle, and St. Matthew/Hall Islands, and Arre Rocks; (4) walrus haulouts on St. 
Matthew Island and seasonal migration routes through the Navarin Basin area; (5) northern fur seal 
rookeries on the Pribilof Islands and the intensive use area and migratory route between Unimak Pass and 
the Pribilof Islands; (6) seabird colonies on St. Matthew, Hall, Pinnacle, and Pribilof Islands and high-density, 
seabird-foraging areas in the Navarin Basin; and (7) areas identified in ITL’s as Areas of Special Biological 
Sensitivity. 


This measure could minimize the risk of marine mammals and birds interacting with noise-producing 
activities in the Navarin Basin. Conformance by lessees with the recommendations described would help 
ensure that disturbance would be minimized. Due to the characteristics of the aircraft and vessel controls, it 
is likely that marine mammals would interact with the activity associated with two platforms and all attendant 
exploration, development, and production traffic over the life of the field. It cannot be assumed that 
inadvertent conflict can be avoided completely or that incidental “taking” would not occur. 


Information on Endangered Whales 


Lessees are advised that the Regional Supervisor, Field Operations (RSFO), has the authority and 
intends to limit or suspend any noise-producing operations, including preliminary activities, as defined 
under 30 CFR 250.31, on a lease whenever endangered whales, especially right whales, are near 
enough to be subject to noise disturbance from offshore oil and gas activities which would be likely to 
result in a threat of serious, irreparable, or immediate harm to the species. 


If a right whale is sighied in the vicinity of an exploratory drilling unit, the National Marine Fisheries 
Service should be notified immediately in order that a decision may be made with MMS as to what 
action, if any, regarding drilling operations should be taken to protect the right whale under the 
specific circumstances. 


Notice to Lessees No. 85-2 specifies performance standards for preliminary activities. 


Purpose: This measure is intended to minimize the effects of noise and other disturbance from offshore oil 
and gas activities on endangered whales. 


Effectiveness: Sperm, right, humpback, and gray whales occur wit ‘n the sale area in low numbers during 
the summer months. Bowhead whales winter in the area. ~ . whales appear t- he year-round residents in at 
least small numbers with probably more individuals present durin. *he summer. ;.u endangered whale 
species appear to be present in low densities and well dispersed in the ~'‘e ar~ 


This measure could minimize the risk of endangered whales interacting with noise-producing activitics in the 
Navarin Basin. Conformance by lessees would help ensure that dist-~bance  uld he minimiz~d. 
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It is likely that endangered whales would interact with the activity associated with two platforms and all 
attendant exploration, development, and production activities and vessel traffic over the life of the field. It 
cannot be assumed that inadvertent conflict would be avoided completely or that incidental *taking” would 
not occur. 


The NMFS June 1, 1989, biological opinion addressed only the open-water season for exploration 
effects on the bowhead whale. Lessees are advised that exploration pians for winter activities will 
require that the MMS consult with NMFS to determine any potential effects to overwintering 
bowhead whales in the Navarin Basin. [essees are advised that specific options, alternatives, and/or 
mitigating measures may be developed for winter exploration activities during the MMS consultation 
with NMFS to assure that the bowhead whale is not jeopardized. Exploration activities begun during 
the open-water season, that may require late fall or early winter operations to complete, would not 
require further consultation with NMFS. 


Purpose: This measure informs the lessee that consultation with NMFS will be required for any winter 
exploration activities except exploration activities begun during the open-water season that may require late 
fall or early winter operations to complete. 


Effectiveness: This ITL would be effective in alerting the lessee that consulation with the NMFS would be 
required if winter exploration activities are planned. The ITL would also be an effective means of reducing 
the potential effects of winter operations on bowhead whales through the development of mitigating 
measures in consultation with NMFS. 


Information on Subsistence Activities 


Lessees are advised that Federal and State laws recognize subsistence as a priority use of fish and 
wildlife resources. Lessees are therefore advised that operations should be conducted so as to avoid 
unnecessary interference with subsistence harvests. 


Lessees are advised that Unalaska Bay and the waters immediately surrounding St. Paul and St. 
George Islands are used extensively for subsistence fishing and marine mammal hunting by the 
communities of Unalaska and St. Paul and St. George on the Pribilof Islands. Waters up to 60 miles 
offshore of St. Lawrence Island are also used for walrus and bowhead whale hunting by residents of 
Gambell and Savoonga on St. Lawrence Island. Walrus and bowhead whale hunting takes place 
primarily in the spring and is particularly sensitive to disturbance, especially from low-flying aircraft, if 
encountered at sea. 


Lessees are encouraged to consult with potentially affected local communities and regional 
organizations, including the cities of Unalaska, St. Paul, and St. George as well as the 
Aleutian-Prit‘lof Islands Association and Kawerak (the regional non-profit corporation of the Bering 
Straits communities), to develop programs for exploration and development and production that 
minimize disturbance of these critically significant subsistence activities. 


Purpose: Local concerns about effects on subsistence are a major scoping issue. The intent of this ITL is to 
encourage lessees to conduct themselves in a responsible manner with regard to subsistence needs and, thus, 
avoid adverse effects on local subsistence harvests and cultural values. 


Effectiveness: Lessee awareness of, and sensitivity to, subsistence activities could reduce adverse effects on 
local subsistence harvests and sociocultural systems. 
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Lessees are advised that the Steller (northern) sea lion has been listed as a threatened species 
pursuant to the Endangered Species Act. Since there is a potential for this species to be affected by 
oil and gas activities, lessees are advised that the protective regulations at 50 CFR 227.12 should be 
met to minimize disturbance from aircraft and vessel operations. Also, no vessels are to approach 
within 3 miles of Walrus Island. This measure is in addition to the provisions contained in the 
Information on Bird and Marine Mammal Protection regarding incidental take and vessel and aircraft 
guidelines. 


Purpose: This measure informs the lessee of the protection recommendations for the Steller sea lion made 


by the NMFS in their Ocotober 25, 1990, biological opinion that are not covered by other Information to 
Lessees. 


Effectiveness: This measure could minimize the risk of the threatened Steller sea lion interacting with noise- 
producing and other potential disturbance activities. Conformance by lessees with the recommendations 
described would help ensure that disturbance would be minimized. It is likely that sea lions would interact 
with all the exploration, development, and production activities and associated air and vessel traffic over the 
life of the field. It cannot be assumed that inadvertent conflict would be avoided completely or that 
incidental “taking” would not occur. 


G. Summary and Comparison of Effects of Alternatives 


Table II-13 presents a summary and comparison of potential effects for Alternatives I, IV, V, and VI. See 
Section IV.B for the comprehensive analysis of the potential effects of Sale 107; it is particularly important to 
refer to these analyses rather than use only this summary table as the indicator of potential effects. Terms 
that indicate leveis of effects (ic. VERY LOW, LOW, MODERATE, HIGH, and VERY HIGH) are 
defined in Table S-2 (located in the front of this EIS). 
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Table II-13 
Summary of Effects for Alternatives I, IV, V, and VI" 


Alternative I 


(Proposal) Alternative VI 
Alternative IV Alternative V 5-Year Leasing Program 
Low Base High Cumulative St. Matthew Island 200-Meter Isobath Highlighted Area 
Case Case Case Case Deferral Deferral Deferral 

Air Quality Very Low Very Low Low Low Very Low Very Lov Very Low 
Water Quality 

Local Very Low Moderate Moderate Moderate Moderate Very Low Moderate 

Regional Very Low Low Low Low Low Very Low Low 
Fisheries Resources Very Low Very Low Very Low Very Low Very Low Very Low Very Low 
Marine and Coastal Birds Low Moderate High Moderate Moderate Low Moderate 
Pinnipeds and Polar Bear 

a. Walrus Low Low Moderate Moderate Low Low Low 

b. Fur Seal Low Moderate High High Moderate Low Moderate 

c. Ice Seals Low Low Moderate Low Low Low Low 

d. Polar Bear Low Low Low Moderate Low Low Low 

e. Harbor Seal Low Low Low Moderate Low Low Low 

£. Sea Otter Low Moderate High Moderate Moderate Low Moderate 
Endangered and Threatened Species 

a. Gray Whale Very Low Very Low Low Moderate Very Low Very Low Very Low 

b. Right Whale Low Moderate High High Moderate Low Moderate 

c. Bowhead Whale Very Low Low Moderate Moderate Lov Very Low Low 

d. Fin Whale Very Low Low Moderate Moderate Low Very Low Low 

e. Humpback Whale Very Low Low Moderate Moderate Low Very Low Low 

£. Sperm Whale Very Low Very Low Low Moderate Very Low Very Low Very Low 

g-. Steller Sea Lion Low Moderate High Very High Moderate Low Moderate 

h. Short-tailed 

Albatross Very Low Very low Low Moderate Very Low Very Low Very Low 

Nonendangered Cetaceans Very Low Low Moderate Moderate Low Very Low Low 


“ Definitions assumed for effects assessments are given in Table S-2. 
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Table II-13 
Summary of Effects for Alternatives I, IV, V, and VI 
(cont inued) 


Alternative I 


(Proposal) Alternative VI 
Alternative IV Alternative V 5-Year Leasing Program 
Low Base High Cumulative St. Matthew Island 200-Meter Isobath Highlighted Ares 
Case Case Case Case Deferral Deferral Deferral 
Commercial Fishing 
Industry Very Low Very Low Very Low Very Low Very Low Vary Low Very Low 
Local Employment 
a. St. Peul Very Low Moderate High Bigh Moderate Very Low Moderate 
b. Unalaska Very Low Moderate High Moderate Moderate Very Low Moderate 
Subs istence-Harvest 
Patterns 
a. Unalaska Very Low Very Low Very Low Low Very Low Very Low Very Low 
b. St. Paul Very Low Moderate Moderate Moderate Moderate Very Low Moderate 
ec. St. George Very Low Moderate Moderate Moderate Moderate Very Low Moderate 
St. Lawrence Is. Very Low Moderate Moderate Moderate Moderate Very Low Moderate 
e. Western Alaska Very Low Very Low Very Low Very Low Very Low Very Low Very Low 
Sociocultural Systems 
a. St. Paul Low Moderate Very High Moderate Moderate Low Moderate 
b. St. George Very Low Low Moderate Moderate Low Very Low Low 
c. St. Lawrence Is. Very Low Very Low Very Low Very Low Very Low Very Low Very Low 
d. Unalaska Very Low Low Moderate Moderate Low Very Low Low 
Archaeological Resources Very Low Low Low Low Low Very Low Low 
Land Use Plans and 
Coastal Management 
a. Land Use Plans 
(1) Unalaska Very Low Low Low Moderate Low Very Low Low 
(2) St. Paul Very Low Low High High Low Very Low Low 
b. Coastal Management Low Moderate High Moderate Moderate Low Moderate 


DESCRIPTION 
OF THE 
AFFECTED ENVIRONMENT 
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1. Regional Geology: The basins and ridges described are defined by structural contours 
on a seismic horizon called the acoustic basement. This horizon is identified here as an unconformity 
between the Late Cretaceous and Early Tertiary. 


a. Geologic Setting: The Navarin Basin is one of the largest Tertiary basins on the 
Bering Sea shelf. Based on the structural contour on acoustic basement, it covers an area of approximately 


32,000 mi’. It is bordered to the east and southeast by the Okhotsk-Chukotsk volcanic belt, to the northwest 
by the Anadyr Ridge, and to the southwest by the continental shelf break (Fig. III-1). 


Seismic mapping showed three en-echelon subbasins within the Navarin Basin Planning Area named the 
Navarinsky, Pervenets, and Pinnacle Island Subbasins. They have a northwestward trend that parallels the 
continental shelf break and are filled with up to 36,000 ft of Tertiary sediments. Basement ridges separate 
these subbasins. 


The Navarinsky Subbasin is the northernmost and the deepest of the three subbasins. It is defined by the 
26,000-foot structural contour to be 50 mi wide and 70 mi long (Turner et al., 1985). 


The Pervenets Subbasin is a symmetrical graben 15 miles wide and 75 miles long. Its outer limits are defined 
by the 26,000-ft structural contour. Above this contour the Tertiary fill extends beyond this boundary and 
links it to the Navarinsky Subbasin. The Pervenets Subbasin coniains over 34,000 ft of Tertiary sediment. 


The Pinnacle Island Subbasin is an asymmetrical graben 45 mi wide and over 170 mi long. The 16,000-ft 
structural contour defines its boundaries. 


These subbasins result from extensional deformation associated with the motion between the Kula and the 
North American geological plates during the Late Cretaceous to the Early Tertiary. A detailed description of 
the geologic history of this province can be found in Marlow et al. (1981), Nelson et al. (1974), and Blanton 
(1977). 


b. | Physiography: The Navarin Basin Planning Area is divided into four 
physiographic features. The continental shelf comprises 66 percent of the sale area; the slope comprises 19 
percent, and the rise comprises 13 percent. Five submarine canyons--the Navarinsky, the Pervenets, the 
Zemchug, the Middle, and the St. Matthew cut deeply into the shelf and slope (Fig. III-2). Characteristics of 
these features are listed in Table III-1. 


c. _ Selamicity and Related Herarde 


(1) Earthquakes: Earthquake activity in the Navarin Basin Planning Area has 
been low. No earthquakes of magnitude 6.0 (Mb) or larger have been recorded. However, the remoteness 
of the basin and the distance from established seismic recording stations could account for smaller 
earthquakes having gone undetected. Earthquake data from 1979 to 1989 indicates three earthquakes with 
magnitudes between 4.0 and 5.0 (Richter Scale) occurred near this region (USDOI, USGS, 1990). 


(2) Faults: Detached-growth faulting and basement-controlled faulting may 
be active in the Navarin Basin (Turner et al., 1985). Seismic records taken near the location of COST well 
No. 1 and along the edges of the subbasins indicate fault offsets as young as the Pleistocene. Near the COST 
well site, the fault offsets of the Pliocene were no more than 3 m. Carlson and Karl (1981) have reported 
near-surface offsets of unspecified reflectors from 10 to 20 m. On the northeasi flank of the Pinnacle Island 
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FIGURE Ili-2. BATHYMETRY OF THE NAVARIN BASIN 
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Table Iil-1 


Physiographic Features of the Navarin Basin Planning Area 


Physiographic Gradient Water Width at Length 
Feature (in degrees) Depth Shelf Break 
Navarinsky Canyon 0.33-0.50 150-3200 m 150 km 200 km 
Pervenets Canyon 0.40-3.80 150-3200 m 70 km 120 km 
Zemchug Canyon 1.20-2.20 150-3400 wm 40 km 60 km 
St. Matthew Canyon 2.50-7.60 140-3200 m 25 km 70 km 
Middle Canyon 2.90-6.40 130-3000 m 15 km 60 km 
Gradient Water Width %Planning 
(in degrees) Depth Area 
Continental Shelf 0.01-0.03 100-150 m 450 km 66 % 
Continental Slope 3.00-8.00 150-2800 m 12-200 km 19 % 
Continental Rise 0.50-1.80 2800-3600 m 25-100 km 13 % 


Source: USDOI, MMS, 1989. 
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Subbasin a Tertiary fault zone (synthetic normal faults and antithetic fault compliments) has been identified. 
This area of faulting is over 70 mi long and up to 5 mi wide. Although this linear zone shows no evidence of 
a shear component, Turner et al. (1985) suggest that it might be part of an older shear zone. 


Figure III-3 displays the large basement faults that offset overlying Tertiary sediments. Many of these faults 
parallel the shelf break. 


d.  Sediments/Seafloor Instability: 


(1) Submarine Slides: Submarine slides have been identified on the 
continental slope and in the large submarine canyons that cut the outer shelf. The sediment found on the 
shelf edge and upper slope is a fine-grained, cohesionless material that is prone to sliding (Fig. III-4). Slides 
have been identified in water depths of 150 to 1,190 m. One slide covers an area over 1,243 square 
kilometers (km). Composite slides offset the upper 293 m of sediment (Turner et al., 1985). Recent Gloria 
sidescan sonar imagery indicate that mass movement is a dominant process shaping the continental margin 
(Carlson et al., 1990). 


Active or potential submarine slides have been identified on lease blocks where adequate seismic data are 
available (Fig. III-5). A list of these affected blocks can be found in the Navarin Basin Sale 83 FEIS 
(USDOI, MMS, 1983a). Identification characteristics of these hazards include detached slump blocks, 
hummocky bathymetry, disrupted reflection sequences on seismic records, fault scarps, and proclivities 
greater than 2 degrees (Turner et al., 1984, 1985). 


(2) Sediments: Surficial deposits in the Navarin Basin consist of up to 35 m 
of unconsolidated fine to coarse grained Quaternary sediments (Carlson et al., 1983). 


A zone of sandy mud and sand can be found along the outer-shelf edge and upper slope. Areas with greater 
concentrations of sand can be found at the heads of major submarine canyons. The 1,000-m isobath marks 
the lower boundary of the sandy zone (Fig. III-4). Other areas along the middle and outer shelf are covered 
by Holocene muds. Toward the southeast portion of the planning area these sediments become sandier. At 
the COST well No. 1 location, drop cores showed the upper 1.5 m of sediment to be soft marine clay and 
clayey silt (Turner et al., 1984, 1985). Mud is the dominant sediment on the lower slope and rise. Turbidite 
deposits are present in the canyons that dissect the slope and on the continental rise. 


(3) Bedforms: Large sediment waves occur at the heads of the three major 
canyons. The average height and wave length is 8 and 600 m, respectively. The maximum height is 15 m. 
These bedforms occur on a substrate of silty, very fine sand and are similar in each area. Turner et al. 
(1985) refer to them as relict features formed during low stands of sea level. 


Other bedforms present include seafloor depressions that are located on the downslope side of the sediment 
waves. These features are approximately 50 m wide, 5 to 9 m deep, and 100 to 1,980 m apart. They are 
parallel to the bathymetric contours. 


(4) Gas-Charged Sediments: Gas-charged sediments are present throughout 
the Navarin Basin but are much more prevalent in the northern half of the basin than in the southern half. 
Analyses of gravity cores collected by the USGS in 1980, 1981, and 1982 indicated that most of these gases 
are biogenic with minor contributions of thermogenic gases (Carlson et al., 1985). Well data collected at the 
Navarin Basin COST well also indicated the presence of shallow gas. Some fraction of this gas may be 
thermogenic; however, most is probably biogenic. According to Turner et al. (1985), there is no obvious 
zone where the shallow gas accumulated. Gas-hydrate accumulations may be present on the continental 
slope and rise. 


19 111-2 


LEGEND 
~ Navarin Basin Cost Well 


zi: Proposed Lease—Sale Area 


Fault, Hachures on é # \ 
Downthrown Side : 


von Subbasin, with 
Synclinal Axis 


P Ridge, with 
Anticlinal Axis 


@ Exploratory Well 


St. Matthew Isiand 


= | \ Jad 
180° 178° 176° 174 
STATUTE MILES 
8] 50 KILOMETERS 
=——a 
WATER DEPTH IN METERS Ge MCN. LES Source: Turner et al., 1985. 


FIGURE IIl-3. MAJOR GEOLOGIC FEATURES OF THE NAVARIN BASIN 


&0 


LEGEND 


WY Zone of Cohesioniess Sand al 
Sand Waves 
Bottom Sample Lithology \ 
> Cy 
cs ¢d Dd > 
F 8S F GF | 
O iscov 4" 
© © fos 4/5 1980 bd 
a e | 
Polar Star @ 
vs = Leg 1 1980 
en 
St. Matthew Isiand 


0 50 STATUTE MILES Sources: (oher £ al., ~ 
KILOMETERS after Carison an 
q xo Kari, 1984; Edwards 
WATER DEPTH IN METERS 0 50 NAUTICAL MILES and Lee, 1984; and 


Kari et al., 1981). 


FIGURE |ll—4. LOCATION AND LITHOLOGY OF BOTTOM SAMPLES, AND DISTRIBUTION OF 
COHESIONLESS SAND AND SAND WAVES 


€ 
Cl 


LEGEND 
<> Navarin Basin Cost Well 


7777 Lease Blocks Having an Inferred 
LL Potential for Submarine Slides 


Lease Blocks Having Direct \ 
Seismic Evidence for 


Submarine Slides 


St. Matthew Isiand 


Vij Pex 
Y P2 
HY 7) 
BO inen 
"| 
eal 178° 176° 174° 
0 50 STATUTE MILES 
ee — 
Gs RLOMETERS Source: Turnel et al., 1985 
WATER DEPTH IN METERS 0 50 NAUTICAL MILES (adapted from 
—_ Steffy, 1984). 
FIGURE Ill—5. 


LEASE BLOCKS IDENTIFIED AS HAVING ACTIVE OR POTENTIAL SUBMARINE SLIDES 


82 


e. Exploration History: The Soviet Union initiated the earliest petroleum 
exploration in the western Bering Sea basin in 1959. Between 1963 and 1978, over 30 onshore exploratory 
and stratigraphic test wells were drilled in portions of the Anadyr and Khatyrka Basins. Exploratory results 
during that period were not encouraging. The major problems appeared to be related to reservoir-rock 
distribution and the timing of trap formation (Turner et al., 1985). Oil and gas shows were reported in 
Tertiary sections; however, none of the shows resulted in a commercial discovery. 


Since 1978, the results of exploratory drilling by the Soviet Union have been more promising. In December 
1981, an oil discovery was reported at 5,413 ft near the southwestern coast of Anadyr Bay. Although this find 
was not designated as commercial, additional drilling was carried out at the site. At another location within 
the Anadyr Basin, Soviet drilling reached 10,827 ft and penetrated what was described as “the most favorable 
structure for the presence of oil encountered on the Chukotsk Peninsula.” Gas wells in other locations have 
produced at flow rates of 1.07 to 7 million cubic feet per day (Oil and Gas Journal, 1984a). 


The Anadyr, the Khatyrka, and the Navarin Basins are separate and structurally distinct features. However, 
they are geographically close and considered to be geologically similiar (Marlow et al., 1981). It is for these 
reasons that Turner et al. (1985) believe that Soviet exploration data should be useful in «valuating the 
Navarin Basin. Within the areal extent of the Navarin Basin, very little drilling had taken place as of July 
1985. The Navarin Basin COST well No. 1 was completed in October 1983. The well was drilled to a total 
depth of 16,400 ft in 432 ft of water. The well penetrated sediments that ranged from Pliocene to Cretaceous 
in age. The fine-grained sediments encountered in the Tertiary sections were all deposited in marine 
environments. The reservoir characteristics were described as generally poor. Porosity and permeability had 
been reduced by compaction, cementation, diagenesis, and authigenesis. No significant oil shows were 
encountered; however, great amounts of methane did occur in the sediments down to about 6,000 ft. As a 
result of the stratigraphic test and other data collected within the Navarin Basin, Turner et al. (1985) 
concluded that it is possible that Paleocene, Eocene, and Oligocene marine sediments with good source and 
reservior potential may well be present in the deeper parts of the basin. During the summer season of 1985, 
industry drilled, plugged, and abandoned eight exploratory wells on leases obtained in the Navarin Basin 
Lease Sale 83. Other activity within the Navarin Basin Planning Area includes the collection of dredge and 
gravity samples and thousands of trackline miles of seismic data. From 1971 through 1987, industry 
conducted 84,000 trackline mi of deep-penetration, seismic-reflection data and 11,400 trackline mi of 
highresolution seismic data. In addition, regional reconnaissance surveys have been conducted by 
government and academic investigators since 1960 (Turner et al., 1985). From 1977 to 1983, dredge and 
gravity cores were taken along the continental slope west and southwest of the Navarin Basin. 


a. Climate: Climatically, the Navarin Basin is classified as polar-oceanic which 
indicates that the mean monthly temperature for the warmest month is 10° Celsius (C) or less, and that 
annual precipitation ranges from 30 to 50 centimeters (cm) (Overland, 1981). The Bering Sea is alternately 
affected by arctic and continental air masses during the winter and maritime air masses during the summer. 
An important factor in the climatology of the Bering Sea is the frequency and seasonal change in the position 
and tracks of storm centers across the Bering Sea and the northern Gulf of Alaska. Overland and Pease 
(1981) have identified two primary storm tracts. During the winter, the predominant storm track is along the 
Aleutian Islands and into the northern Gulf of Alaska. The summer track parallels the winter track but 
curves northward into the northern Bering Sea rather than continuing into the Gulf. The number of storms 
generally increases during the winter, as does the intensity (Overland and Pease, 1981). 


Observed wind speeds and directions vary seasonally from winter (assumed from October through May) to 
summer (assumed from June through September). Winter mean wind speeds in the proposed sale area 
range from 16 to 25 knots (kts) from the north or northeast. Highest means occur during December and 
January. Mean speeds decrease during the summer months. From May through September the winds are 
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generally from the south or southwest and range from 10 to 15 kts. The frequency of occurrence of winds 
greater than 34 kts is less than 5 percent for all summer months; whereas, frequency ranges from 5 to 10 
percent during the winter. This reflects the increased number of storms occurring in the sale area during the 
winter. Frequency of occurrence of precipitation varies from 15 to 25 percent during the summer. In winter, 
however, precipitation occurs from 25 to 40 percent of the time, with 50 to 95 percent being snow. Annual 
average precipitation is approximately 50 cm. Mean air temperature in the proposed sale area falls below 
freezing in November or December and reaches -8° C in February. It then climbs to a maximum of 90C in 
August. The occurrence of fog and reduced visibility is reported to be less than 10 percent during the 
September-through-April observations. This percentage increases and reaches 20 to 40 percent from May to 
August. A summary of cycles of selected climate factors for the Navarin Basin region is presented in Fig. 
IIlI-6. 


b. Sea-Ice Distribution: The distribution of sea ice in the Bering Sea is subject to 
great annual variation and will be an important consideration in the design of any offshore structures for use 
in the proposed sale area. The entire Bering Sea is ice free in summer. Ice begins to form along south- 
facing shorelines in October through November and is advected south under the influence of predominantly 
north to northeast winds. The ice edge continues this advance throughout the winter until it reaches its 
maximum southern extent sometime in March or April. Figure III-7 shows the average ice extent during fall 
and winter. A rapid retreat is then observed, and by mid-June or early July, the icepack edge is north of the 
Bering Strait. 


The position of the southernmost ice edge is set by a balance of wave action, wind stress, melting, and 
southern advection of new ice (Overland and Pease, 1981; McNutt, 1981). Ice generally advances into the 
proposed sale area by early January and, at its maximum extent, overlays the 200-meter isobath. It generally 
remains in the sale area through May (Brower, Diaz, and Prechtel, 1988). 


Exposure to sea and swell causes ice near the open water to undergo extensive rafting and ridging, creating 
floes approximately 20 m in diameter and 2 to 4 m thick. Further into the pack where the effects of sea and 
swell are greatly diminished, floes are subjected to little or no rafting. Consequently, their lateral dimensions 
are greater, but their thicknesses are reduced (0.2 to 0.6m). The more heavily rafted floes, because of their 
increased aerodynamic drag, will form bands of ice which move downwind faster than the main pack (Martin 
and Bauer, 1981). 


c. Hydrographic Characteristics: The hydrographic characteristics of the eastern 
Bering Sea have been described by Kinder and Shumacher (1981a) and Schumacher, Kinder, and Coachman 
(1983). They have defined three distinct domains based on vertical water structure. These three domains- 
coastal, middle shelf, and outer shelf--are found shoreward of the 50-m isobath, between the 50- and 100-m 
isobaths, and seaward of the 100-m isobath to the shelf break, respectively (Fig. III-8). The observations of 
these domains were made over the continental shelf in the eastern Bering Sea. However, since the 
mechanisms responsible for their generation are common to the eastern Bering Sea and the Navarin Basin 
area, it is not unreasonable to predict similar hydrography for the Navarin Basin. In fact, a study by a joint 
US./US.S.R. team of investigators (USDOI, FWS, 1983b) in 1977 in the Navarin Basin, identified three 
water masses (coastal water, shelf water, and source water), separated by weak fronts, that coincide closely 
with the domains identified by Kinder and Schumacher (1981a). 


The bulk of ine proposed sale area falls within the middle- and outer-shelf domains. The remainder of the 
area falls in the oceanic domain--that area seaward of the shelf break. The typical structure in the middle- 
shelf domain is a two-layer system. The upper layer, caused by wind-induced mixing, is warmer and less 
saline than the lower, tidally mixed layer. This area becomes essentially homogeneous during the winter as a 
result of increased wind mixing, surface cooling, and the increase in surface density which is caused by the 
sea-ice formation process. In the spring, a two-layer system is reestablished when surface waters are warmed 
and the salinity decreases by addition of fresh icemelt. The outer-shelf structure is also two-layered; 
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however, because of the increased water depth, the two layers are widely separated. The region between the 
two mixed layers exhibits fine structure on scales of 1 to 10 m. The deeper oceanic domain exhibits salinity 
profiles increasing with depth, while the temperature profiles generally show a temperature maximum 
between 100 and 200 m, a secondary temperature maximum between 250 and 500 m, and decreasing 
temperature below 500 m (Kinder, Coachman, and Galt, 1975). 


d. Circulation: Alaska Stream Water, flowing into the Bering Sea through the 
numerous passes in the Aleutian Island Chain, merges with and helps to drive a counterclockwise gyre in the 
deeper parts (off the continental shelf) of the Bering Sea. In the Navarin Basin Planning Area, the Bering 
slope current (after Kinder, Coachman, and Galt, 1975) flows to the northwest, along the shelf break, at a 
mean speed of approximately 10 centimeters per second (cm/sec). This generally northwest-trending current 
divides near Cape Navarin. One part flows to the northeast toward the Bering Strait and the other flows to 
the southwest to merge with the East Kamchatka current, and, ultimately, both leave the Bering Sea. A 
wintertime increase in the magnitude of the cyclonic gyre is observed, probably due to increased wind stress. 
Small eddies (on the order of 100 m in diameter) have been observed imbedded within the Bering slope 
current (Kinder, Coachman, and Galt, 1975; Kinder, Schumacher, and Hansen, 1980). Currents in those 
sections of the planning area overlying the shelf area are not well known; however, they are likely to be fairly 
weak and directed to the north-northeast under the influence of the Bering slope current. Kinder and 
Schumacher (1981b) have described the circulation in the eastern Bering Sea and have defined several flow 
regions (Schumacher et al., 1983; Schumacher and Kinder, 1983). Extrapolating their data to the Navarin 
Basin shows that for those areas falling in the middle-shelf domain, between the 50- and 100-m isobaths, 
mean currents are likely to be less than 1 cm/sec. Tidal forces produce much larger instantaneous currents 
(10-30 cm/sec). 


e. Tides: Tides are the major source of energy for currents and mixing in the 
Bering shelf as a whole (Kinder and Schumacher, 1981b). Instantaneous tidal currents of up to 30 cm/sec 
are not uncommon and produce large tidal excursions. In the southeastern Bering Sea, Shumacher (1981) 
estimates that up to 80 percent of the tidal energy is sewidiurnal and the rest diurnal. The tidal ellipses 
formed are generally oriented across the shelf and show a clockwise rotation. Maximum high tide on St. 
Matthew Island is estimated at 82 m (2.7 ft.) and maximum low tide at -.244 m (0.8 ft.) (Brower et al., 1988). 


During the summer of 1985, eight exploratory wells were drilled in the Navarin Basin as a result of leasing 
from Sale 83. Each drilling rig monitored air temperature, wind velocity, barometric conditions, 
precipitation, visibility, cloud cover, sea state, wave height, period and direction, current velocities,and ice 
conditions and provided this data to the National Weather Service and to the MMS operations section. 
Although no detailed analysis of this data has been undertaken, a cursory inspection indicates that the 
measured parameters all fell within expected seasonal ranges (Nauman, 1985, oral comm.). 


3. Air Quality: The existing air quality of the Navarin Basin area is considered to be 
relatively pristine, with concentrations of regulated air pollutants that are far superior to the requirements of 
National and State air-quality statutes and regulations. Under provisions of the Prevention of Signi 
Deterioration Program (PSD) of the Clean Air Act, existing air quality superior to the national standards is 
protected by additional limitations on nitrogen dioxide, sulfur dioxide and total suspended particulate matter. 
Areas in Alaska are currently designated as PSD Class I or II. Class I air-quality designation is the most 
restrictive and applies to certain national parks, monuments, and wilderness areas. The land nearest to the 
proposed sale area (approximately 50 km) is St. Matthew Island, a wilderness wildlife refuge that is a 
designated Class I PSD air-quality area. The applicable standards and maximum allowable PSD Classes I, II, 
and III increments are listed in Table III-2. 


There are no air-pollution emissions in the proposed sale area or on St. Matthew Island, with the exception 


of those from occasional transient fishing and cargo vessels. The EPA (1978) prepared emissions-inventory 
and ambient air-quality estimates for areas in Alaska with relatively low populations derived from general 
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Tavle Il-2 
Ambient Air Quality Standards Relevant to Navarin Basin Sea Sale 126 (ug/m*) 


Averaging Time 
Criteri 
Pollutant” Annual Abr Shr 3hr ibr 30 min 
Total 
ala | 
Class I sY 10 . . 
Class 11” 19” 37 ° ° ° . 
Class TT” 37 75 . 
Carbon Monoxide ° ° 10,000 ° 40,000 ° 
Ozone” ° * ° . m5" . 
Nitrogen 
Dioxide 100” ° ° ° . ‘ 
Class ad 25" ° . * * . 
Class i id 25” . . . . * 
Class wi’ 50’ ° ° . . . 
Inhalable 
Particulate 
Matter (PM10)” 50” 150 . ° ° ° 
Lead 1 sv . . . . * 
— ee ee ee ee ee 
5 . 25 . . 
Class IT“ d 91 ° 512 ° . 
Class TI 40” 182 . 700 . . 
Reduced Sulfur 
Compounds”"” . * * a ° 50 


Sources: State of Alaska, Dept. of Environmental Conservation, 1982; 80 18 AAC 50.010, 80 18 AAC 50.020; 
40 CFR 52.21 (43 FR 26388), 40 CFR 50.6 (52 FR 24663), 40 CFR 51.166 (53 FR 40671). 


NOTE: An asterisk (*) indicates that no standards have been established. 


“All averaging times cannot be exceeded more than once each year, except that annual means may not be 

2/ State of Alaska air quality standard (not national standards). 

¥ Annual geometric mean. 

“ Class Il standards refer to the PSD Program. The standards are the maximum increments in pollutants 
allowable above previously established baseline concentrations. 

*/ The State ozone standard compares with national standards for photochemical oxidants, which are measured 
as ozone. 

* The 1-hour standard for ozone is based on a statistical, rather than a deterministic, aliowance for an 

. “expected exceedance during a year." 
Annual arithmetic mean. 

* M10 is the particulate matter less than 10 wm in aerodynamic diameter. 

ad Attained when the expected annual arithmetic mean concentration, as determined in accordance with 40 
CFR 50, subpart K, is < 50 ug/m’. 

ae Attained when the expected number of days per calendar year, with a 24-hour average concentration above 
150 ug/m’, as determined in accordance with 40 CFR 50, subpart K, is < 1. 

'Y Calendar-quarter arithmetic mean. 

‘2 Measured as sulfur dioxide. 


emission-factor relationships with the local economic base and demographic data. These estimates indicate 
compliance with existing air-quality requirements. Since 1978, there has not been any significant increase in 
emissions sources in the area. However, there is no available air-quality-monitoring information from St. 
Matthew Island with which to quantify existing ambient-pollutant concentrations. Estimates of ambient-air 
quality by the State of Alaska for remote areas with no existing data often conclude that ambient 
concentrations are near or below the level of detection by monitoring equipment (State of Alaska, DEC, 
1987). There should be no greater or lesser concentrations in a marine area located away from land sources 
of particulates, such as the Navarin Basin. 


4. | Water Quality: Water quality within the Navarin Basin Planning Area should be nearly 
pristine. Some impurities may be introduced by discharges from the Kuskokwim and Anadyr Rivers or by 
gas plumes escaping from the sediment into the water column (Carlson and Marlow, 1984). Much of the 
discussion in this section is based on assumptions made regarding information gathered in other parts of the 
Bering Sea. 


a. Suspended Matter: Suspended-load measurements are limited for the proposed 
sale area. In the central Bering shelf, load distributions for surface water vary from 0.5 to 2.0 milligrams per 
liter. Load values for near-bottom water range between 7.5 and 17.5 milligrams per liter, with the higher 
values found north of St. Matthew Island (Sharma, 1979). 


Potential sources of sediment for most of the shelf area are the Kuskokwim and Anadyr Rivers. Average 
surface runoffs for these rivers range from 16 to 17 cubic miles per year (Turner et al., 1985). If the bottom 
currents are strong enough, they covld supply sediment to most of the Nevarin Basin shelf area. 


The dominant currents for the shelf area appear to be storm or tide induced. They rework the bottom 
sediments but transport very little or no material into the basin. 


b. Trace Metals: This discussion is confined to chromium, copper, nickel, zinc, 
cadmium, lead and mercury. These trace metals occur in petroleum and drilling discharges and are toxic to 
some marine organisms at such levels (Clark, 1979). 


Trace-metal concentrations are relatively well known in bottom sediments in the Navarin Basin. Sharma 
(1979) has provided some information on concentration levels of trace metals within bottom sediments in the 
Bering Sea and the Navarin Basin. Navarin Basin bottom sediments contain about 40 to 50 parts per million 
(ppm) chromium, about 30 ppm copper, 20 to 30 ppm nickel, and 70 to 100 ppm zinc. 


Dissolved water-column concentrations are poorly known but are expected to be similar to the low 
concentrations found elsewhere in the Bering Sea. The concentration range for trace-metal occurrence in 
seawater is as follows: chromium, 0.04 to 0.5 parts per billion (ppb); copper, 0.5 to 15 ppb; nickel, 0.1 to 0.7 
ppb; zinc, 0.5 to 10 ppb; cadmium, 0.02 to 0.7 ppb; lead, 0.02 to 0.4 ppb; and mercury, 0.02 to 0.2 ppb (Clark, 
1979). 


C. fydrocarbons: Baseline surveys of hydrocarbons in the proposed sale area 
include the analysis of animal tissues (Shaw, 1978) and the water column for low-molecular-weight 
hydrocarbons (Cline, Feely, and Young, 1978). No information is available concerning background levels of 
aliphatic or aromatic components of hydrocarbons from petrogenic input. 


Organic carbon concentrations in sediments of the Navarin Basin range from 0.1 to 1.4 percent. Analysis by 
Kaplan and Venkatesan (1981) suggests that the source of these hydrocarbons is entirely biogenic. 


All the gravity cores taken by the USGS in 1981 showed biogenic gas present in all the sediment samples 
(Vogel and Kvenvolden, 1981). Carlson and Marlow (1984) reported a substantial gas plume leading into the 
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water column in the northern part of the Navarin Basin. The plume occurs in 115 m of water and extends 
about 55 m off the sediment surface. This was the first evidence of leakage of hydrocarbons into the water 
column. 


B. Biological Resources 


1, Fisheries Resources: This section discusses fisheries resources of the Navarin Basin 
Planning Area of current or potential commercial value. Commercial fisheries of the Navarin Basin Planning 
Area are grouped according to structure (morphology), population size, and the usual habitat of the adults. 
Figure III-9 shows the distribution and relative abundance by weight of total fish resources in the eastern 
Bering Sea. Table III-3 lists the com mercial fisheries resources of the Navarin Basin. 


a. Groundfish: “Groundfish” is a market term for the large group of bottom- 
dwelling species (demersal or benthic) and some semidemersal fishes characterized in part by very large 
populations, and primarily associated with the benthos (sea bottom) during most of their life history. There 
are, however, a number of exceptions. Other terms applied to this group are “bottomfish" and “whitefish.” 
Table III-4 gives the life-history characteristics of the principal groundfish species in the eastern Bering Sea. 


(1) | Walleye Pollock (Theragra chalcogramma): In population and annual 
harvest, pollock are the major groundfish species of the Navarin Basin. According to Pereyra, Reeves, and 
Bakkala (1976), pollock are found from coastal waters to bottom depths as great as 500 m in the eastern 
Bering Sea, with the main body of the population residing between the Alaska Peninsula and the latitude of 
St. Lawrence Island. Abundance varies, dependent on depth and season, and the greatest portion of the 
biomass of pollock occurs during the summer along the continental shelf and the upper slope over bottom 
depths of 60 to 320 m. 


Collectively and individually, pollock spawn over a period of months, generally from March through July, with 
peak spawniug coming in May. Some eggs are on or near the ocean surface for a time, and, dependent on 
water temperature, the eggs hatch in about 12 days. Pollock eggs are found to 300 m in depth and egg 
density may be as high as 2,000/m’, with higher densities nearer the surface (Serobaba, 1974). The larval 
pollock are also near the ocean surface for the first few months. They become demersal when they reach 
lengths of about 35 to 50 mm. Larval pollock begin feeding on diatoms, copepod eggs, and nauplii, and 
progress with growth to feed on zooplankton and copepods and finally to euphausiids. This species is also 
highly cannibalistic. 


During their first 4 years, eastern Bering Sea pollock grow rapidly. Age 1 pollock are about 17 cm in length, 
and they may grow an average of 8 cm/yr during the age 1 through age 4 periods. This prolific and fast- 
growing species is also subject to high natural mortality (in excess of 40% annually for 4- to 5-year-old 
pollock and about 65 percent annually for all ages). Pollock are prey for some of the marine mammals of 
the eastern Bering Sea, including Steller sea lions and beluga whales. 


(2) Yellowfin Sole (Limanda aspera): Generally, yellowfin sole are found at 
a depth range of 5 to 165 m in the deeper and seasonally warmer waters of the continental shelf in the winter 


and in the shallower waters of Bristol Bay in the summer. Yellowfin sole also move vertically in the water 
column and are sometimes found well off the bottom. 


Yellowfin sole spawn during the summer in the inner-shelf region of Bristol Bay northward to beyond 
Nunivak Island. This flounder has a large egg complement (depending on the size of the fish), numbering up 
to 3.3 million eggs per fish. Fertilization is external, and the pelagic eggs may hatch in 4 days at a 
temperature of 13°C (Pertseva-Ostroumova, 1961). The prolarvae and larvae are pelagic until reaching 
lengths of 16.5 to 17.4 mm, and they are assumed to begin benthic life when larger than this length range. 
The nursery area for young sole is believed to be in the shallower depths. Their distribution, survival, and 
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Table III-3 
Commercial Fisheries Resources of the Navarin Basin 


Groundfish 

walleye pollock Theragra chalcogramma 

yellowfin sole Limanda aspera 

Pacific halibut Hippoglossus stenolepis 

Greenland turbot Reinhardtius hippoglossoides 

arrowtooth flounder Atheresthes stomias 

flathead sole Hippoglossoides elassodon 

Alaska plaice Pleuronectes quadrituberculata 

rock sole Lepidopsetta bilineata 

Pacific cod Gadus macrocephalus 

sablefish Anoplopoma fimbria 
Rockfish” 

Pacific ocean perch Sepastes alutus 

Atka mackerel Pleurogrammus monpterygius 
Salmon 

pink” Oncorhynchus gorbuscha 

chinook Oncorhynchus tshawytscha 

coho Oncorhynchus kisutch 

chum Oncorhynchus keta 

sockeye Oncorhynchus nerka 
Herring 

Pacific herring Clupea harengus pallasi 
Shellfish 

blue king crab Paralithodes platypus 

Tanner crab Chionoecetes opilio 

gold king crab Lithodes aequispina 

Korean hair crab Erimacrus isenbeckii 
Mollusks 

B, sclariforme 
squid Berrytucthis magister 
octopus Octupus dofleini 


v In addition to Pacific ocean perch, seven other rockfish species in the Navarin Basin are of 


commercial importance. 
2/ Possibly present in the Navarin Basin. 
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Table III-4 


Life History Characteristics of Principal Groundfish Species in the Eastern 


Bering Sea” 
Species 
Pacific 

Life History Pacific Ocean Paci*ic Arrowtooth Greenland Flathead Rock Yellowfin Alaska Atka 
Characteristics Pollock Cod Sablefish Perch Halibut Flounder Turbot Sole Sole Sole Plaice Mackerel 
Bottom depths of coamon coastal & 
occurrence (m) 55-365 20-275 90-825 90-460 20-460 55-550 90-640 55-365 20-185 20-550 35-165 open sea 
Depths of high availa- 180-365 90-275 365-730 275-460 90-410 275-550 $50-915 185-365 35-185 90-275 90-130 offshore 
bility by season (m) (winter) (winter) (winter) (winter) (winter) (winter) (winter) (winter) (winter) (winter) (winter) (winter) 

90-275 less than 185 180-825 145-275 20-185 145-365 145-730 90-275 35-90 35-90 35-90 inshore 

(summer) (summer) (summer) (summer) (summer) (summer) (summer) (summer) (summer) (summer) (summer) (summer) 
Spawning period March to Jan. to Dec. to March to Nov. to Dec. to Oct. to March to March to June to May to June to 

July May April June March Feb. Dec. June June August June Sept. 
Maxiaum age (years) 17 12 20 30 42 22 25 21 16 21 19 -- 
Average age at maturity 
(female) (years) 3 a 7 7 12 9-11 13-14 6 4-5 9 8 3-4 
Average size et maturity 
(female) (ca) 30 73 71 27 125 55 70 29 22 26 30 33-35 
Instantaneous natural 
mortality rate 0.43 0.30-0.45 0.22 0.27 0.17 0.2 7 0.2 0.26 0.25 0.2 -- 
Growth-completion rate 
(female) 0.28 0.30 0.14" 0.11 0.10 0.10 0.10 0.11 0.15 0.11-0.10 0.1 -- 
Fecundity at average 
size at maturity 100,000 1,000,000 to 400,000 10,000 700 ,000 -- 25,000 50,000 200,000 800,000 100,000 9,000 


Source: North Pacific Fisheries Management Council, 1979. 


“ Values and time periods given in this table are approximations. 
“ =6Sexes combined. 
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feeding habits during the first 3 years are unknown" (Pereyra, Reeves, and Bakkala, 1976). Larger yellowfin 
sole are prey for halibut and other fish, pelagic fur seals, and perhaps beluga whales. In turn, the yellowfin 
sole preys on a variety of animals, both benthic and pelagic, such as clams, polychaete worms, mysids, 
euphausiids, capelin, and smelt. 


While sometimes reaching a total length of about 45 cm in the eastern Bering Sea, yellowfin sole generally 
mature and enter the commercial catch at much shorter lengths of about 20 to 30 cm. The estimated eastern 
Bering Sea biomass for this flounder is 2 million metric tons (MMt) (Bakkala, 1981b). 


(3) Pacific Halibut (Hippoglossus stenolepis): Halibut, the largest of the 
flounders, are widely distributed from California northward into the Bering Sea to Cape Navarin and to the 
Gulf of Anadyr. The bathymetric range of the species is from near-surface waters to 1,100 m (Hart, 1973). 
In the eastern Bering Sea, halibut seasonally are distributed from the Alaska Peninsula and Bristol Bay to as 
far north as Norton Sound and St. Lawrence Island. The main body of the Bering Sea population is found 
along the outer shelf from Unimak Island to west of the Pribilof Islands in the winter and in the shallower 
waters of the inner shelf in the summer. Little is known of halibut movements north of the Pribilofs 
(Novikov, 1964). 


Halibut spawn annually for an extended period--November through March--that peaks in January. Spawning 
occurs along the continental slope at depths of 220 to 460 m (Bell and St. Pierre, 1970). Dependent on water 
temperature, the pelagic eggs hatch in about 2 weeks, and the larvae may be in pelagic waters for up to 6 
months. During this period, they may be transported several hundred kilom by the ocean currents. Larval 
halibut less than 10 cm in lengthfeed primarily on small crustacea. With increased growth, their prey 
becomes larger crustacea, fishes, and a wide variety of the larger organisms in the benthic environment. 
Halibut grow fairly rapidly for the first 5 to 7 years and are relatively long-lived, with a 42-year-old female 
and a 27-year-old male on record (Bell and St. Pierre, 1970). 


(4) Greenland Turbot (Reinhardtius hippoglossoides): This species inhabits 
Navarin Basin waters in considerable numbers, with large concentrations west of St. Matthew Island. The 
1981 biomass estimate for the eastern Bering Sea was about 50.2 MMt. Greenland turbot have a seasonal 
change in depth, with most of the population being found in warmer waters at 600 to 900 m in winter, 400 to 
700 m in spring, and 200 to 700 m in summer (Shuntov, 1970). Based on some stomach contents consisting 
of epipelagic pink salmon, Greenland turbot may also migrate vertically to feed (Shuntov, 1966). Generally, 
however, adult Greenland turbot are demersal, and their eggs and larvae are found at depths of 30 m or 
more. Greenland turbot spawn in the fall, most likely over the continental shelf, and at depths in excess of 
100 m. 


The arrowtooth flounder (Atheresthes stomias), flathead sole (Hippoglossoides classodon), Alaska plaice 
(Pleuronectes , and rock sole (Lepidopsetta bilineata) are other abundant flatfish of the 
Bering Sea shelf and the Navarin Basin. For the most part, these flounders and their eggs and larvae inhabit 
the deeper waters of the eastern Bering Sea and the Navarin Basin. 


(5) Pacific Cod (Gadus macrocephalus): Pacific cod are relatively fast- 
growing and short-lived fish. Mostly benthic, Pacific cod are found in shallow waters to as deep as 550 m but 
are most abundant at depths between 80 to 260 m. There is an intraseasonal bathymetric migration to 
deeper waters in the winter months, and to shallower waters in the spring and summer (Forrester, 1969). 


Pacific cod range from the Aleutians north to St. Lawrence Island. Spawning periods and areas for cod in 
the eastern Bering Sea have not been well delineated. Eggs collected elsewhere are demersal and slightly 
adhesive; development to hatching takes about 2 weeks, at a temperature of 5°C. The Pacific cod has a large 
egg complement, several million eggs for even relatively small females, and in excess of six million for larger 
fish. Egg survival is high, but natural mortality of larvae is also high. 
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Larvae and juvenile cod have been found to eat copepods, while the larger fish consume a variety of 
invertebrates and fishes including worms, crabs, mollusks, shrimps, herring, sand lance, walleye pollock, and 
flatfishes. Apparently, cod form localized populations in various areas of their distribution and perform 
seasonal migrations of 300 to 500 km (Moiseev, 1956). J.ow (1974) reported an east/west movement in the 
eastern Bering Sea between the continental slope and shelf. 


(6)  Sablefish (Anoplopoma fimbria): This species, sometimes called black 
cod, is not found in great numbers in the eastern Bering Sea where it is near the northern limit of its range. 
Sablefish occupy a wide range of depths: the pelagic eggs and larvae in the near-surface waters, juveniles in 
surface and inshore waters to a depth of about 150 m, and adults as deep as 1,200 m. In the eastern Bering 
Sea, however, the bulk of the adult population appears to reside at bottom depths of 200 to 700 m (Kulikov, 
1965), with a probable spring bathymetric shift to shallow water. Each day adults move vertically to upper 
waters to feed during daylight; they congregate near the sea bottom to feed at night. Sablefish grow to 1 m 
in length and a weight of 57 kg. 


At maturity, sablefish have an average length of 61 centim for males (5S years) and 71 centim for females (7 
years). Some sablefish conduct extensive migrations throughout the Bering Sea, the Gulf of Alaska, and the 
Pacific Northwest coast. Although widely distributed geographically, the adult biomass is largely confined to 
the outer continental shelf and slope. Schooling behavior is inherent in sablefish during much of their 
lifespan. 


Sablefish spawn during the winter in deep waters (250-750 m) (Thompson, 1941). Shubnikov (1963) reported 
eastern Bering Sea sablefish as spawning in February. According to Kobayashi (1957), spawning has only 
been observed to occur in the south and southeastern areas: in the Bower’s Ridge and Aleutian Islands 
regions. After spawning, the eggs rise to the surface where development occurs. Smaller sablefish may have 
100,000 eggs, and larger ones may have over a million. 


Depending on the life stage, geographic location, season, and availability of prey, sablefish prey on a wide 
variety of organisms including fish, shrimp, ctenophores, pollock, herring, and capelin. Sablefish are prey for 


(7)  Rockfish: About 11 species of rockfish occur in the eastern Bering Sea, 
with one, the Pacific Ocean perch (Sebastes alutus) of primary abundance and commercial value. Pacific 
Ocean perch are found over a wide depth range--from nearshore shallow waters to as deep as 2,800 m (Hart, 
1973). Pacific Ocean perch are common in large concentrations from the Pribilof Islands to Unimak Island. 
The densest populations of Pacific Ocean perch occur during spawning from January through May west of 
the Pribilof Islands and at depths of 340 to 420 m (Morris, 1981). Pacific Ocean perch give birth to live 
young, and the progeny are probably born in the spring. Each female produces an average of about 10,000 
young. The larvae are 5 to 8 mm long at birth and live a planktonic existence for nearly a year before 
beginning a demersal existence. Juvenile rockfish are found near rocky areas where they mainly feed on 
copepods. As they mature, they move to deeper waters. Adults feed on euphausiids, copepods, fish, and 
squid (Pereyra et al., 1976). Pacific Ocean perch grow slowly and are long-lived; a 14-year-old fish rarely 
exceeds 40 cm. The other rockfish species of the eastern Bering Sea have life histories similar to the Pacific 
Ocean perch: each species is found at similar depths and all adults are demersal. 


(8) Atka Mackerel: The Atka mackerel (Pleurogrammus monopterygius) is 
distributed in the Bering Sea from the Aleutian Islands to Cape Navarin. Although demersal, they are 
frequently taken from the upperwater layers. Their average length is 27 to 33 cm. Atka mackerel spawn 
from June to September in coastal areas with stony or rocky bottoms, and the benthic eggs are deposited in 
large masses. The larvae are pelagic at depths of 2 to 30 m, but they move toward the surface at night. 
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b. Salmon: Pacific salmon of both American and Asian origin inhabit the Navarin 
Basin during their adult, spawning-bound and ocean-rearing migrations. Distribution, timing, and numbers of 
salmon tk+t migrate here are not known; however, further study would not materially contribute to better 
salmon management in terms of this timing and distribution. Straty (1981) suggests that chum salmon 
destined for Norton and Kotzebue Sounds move northeast of St. Matthew and St. Lawrence Islands. 
Spawning sockeye salmon also migrate through the area. Based on the gillnet catch of the Japanese high- 
seas salmon fishery, spawning chinook salmon from American waters apparently migrate within or near the 
Navarin Basin. The dates when spawning-bound populations of Pacific salmon are on the Bering Sea shelf 
are shown in Table III-5. The relative abundance of Bering Sea salmon by river system is shown in Table 
Iil-6. 


Whether salmon smolt from the Yukon and Kuskokwim Rivers (and other river systems northward from 
these two major rivers) migrate through the Navarin Basin or its vicinity has not been determined. Juvenile 
chum, pink, and coho salmon from these northernmost systems probably migrate along the coast for their 
first few months of ocean life. The early ocean movement of juvenile chinook salmon is not well known, but 
limited sampling suggests that the migration of this salmon species is also coastal. Juvenile sockeye were 
found to school and to be most abundant in the upper 5 m of water during seaward migration. Within this 
depth, they are most abundant at 1 meter at night and at 2 m during daylight. Juveniles probably migrate at 
similar depths. Adult spawners also migrate at relatively shallow depths.In the ocean, Pacific salmon 
consume a variety of organisms from the pelagic waters. Juvenile salmonids prey on copepods, euphausiids, 
and a variety of other macroscopic organisms. Chinook and coho adults feed on herring, capelin, eulachon, 
and similar size finfish that are encountered in the upper-water layers. 


c. Herring, Capelin, Eulachon, and Sand Lance: 


(1) Pacific Herring (Clupea harengus pallasi): Pacific herring only overwinter 
in the Navarin Basin (Shaboneev, 1965). These fish annually spawn in Bristol Bay and in other areas 
between the Kuskokwim and Yukon Rivers in late spring (Wespestad and Barton, 1979). Summer and fall 
distribution for both adults and early progeny appears to be in the nearshore areas of the eastern Bering Sea, 
and temperature may be the major factor influencing seasonal distribution (Svetovidov, 1952). 


The major herring wintering grounds are located between 57° and 59°N. latitude, an area of about 1,600 to 
3,000 km?. Distribution within this area shifts in relation to the severity of the winter: north and west during 
mild winters; south and east during severe ones. 


During the day, dense herring schools are found a few m off the bottom at depths of 105 to 137 m and at 
water temperatures of 2 to 3.5° C (Dudnik and Usol’tsev, 1964). Early in the winter there is a daylight 
vertical movement, but as the season progresses herring schools remain on or slightly off the bottom 
(Shaboneev, 1965). 


Herring spawn in relatively shallow nearshore water in late spring where very large numbers of adhesive eggs 
are deposited on rocky substrates and marine vegetation: the kelps and rockweeds. The eggs hatch in about 
10 to 23 days dependent on water temperatures (Musienko, 1970; Hart, 1973). The larvae probably remain 
relatively close to shore until fall. Past and present commercial catches indicate that spawned adults and 
rearing juveniles may also be distributed in coastal areas for some time during the year. 


(2) apelin (Mallotus villosus): A relatively small fish, mature specimens 
generally range from 13 to 20 cm in length, although Bering Sea capelin may reach 25 cm. Ranging off the 
Pacific Ocean and the Bering and Chukchi Sea coasts, distribution extends from Juan de Fuca Strait, 
Washington to Point Barrow, Alaska. Off the Asiatic coast, capelin range from the Sea of Chukotsk south to 
Hokkaido Island and Korea (Hart, 1973; Lewbel, 1983). Capelin spawn on beaches or in deeper water and 
are highly specific as regards spawning conditions. Pebble size, water temperature, and tide action are 
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Table III-S 
Inclusive Dates of Pesk Abundance of Maturing Pacific Salmon on the Bering Sea Shelf During Spawning Migration 


Sockeye Chum Pink Chinock Coho 
Summe r Fall 
Estimated at Shelf Edge” 15 Jun-25 Jun 22 Jun-13 Jul -- 5 Jul-15 Jul 30 May-19 Jun 20 Jul-2 Aug 
Estuaries or River Entrances: 
Alaska Peninsula” 20 Jun-25 Aug” & Jul-25 Jul 20 Jul~20 Aug 1 Aug-15 Aug 1 Jun-20 Jun 10 Aug-10 Sep 
Bristol Bay” 30 Junm-10 Jul 25 Jun-15 Jul a 20 Jul-30 Jul 10 Jun-30 Jun 1 Aug-20 Aug 
Kuskokwim Bay“ 17 Jun- S$ Jul aa w 10 Jun-30 Jun 25 Jul-15 Aug 
Yukon River’ ba 11 Jun- $ Jul 24 Jul-10 Aug 15 Jul-10 Aug 13 Jun-28 Jun 9 Aug-29 Aug 
Berton Sound” ¥ 30 Jun-16 Jul na 3 Jul-25 Jul 19 Jun-30 Jun 3 Aug-25 Aug 
Kotzebue Sound’’ w ” 1 Aug-20 Aug wv aad aa 


Source: Straty, 1981. 
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Estimated dates are for Bristol Bay salmon only. 


Dates are based on migration 


60 km/day for chinook salmon during the last 39 days of spawning migration. A 


(the mouth of the Kvichaek River) was used in these calculations. 


delineated as the “shelf edge.” 


of 45 km/day for sockeye and pink salmon, 56 km/day for chus and coho salmon, and 
travel distance of 680 nautical miles from shelf edge to the head of Bristol Bay 


The 3,000-meter isobsth in the vicinity of the heaviest cencentration of « salmon species was 


A. R. Shaul, 1979, oral comm., ADFiG, Cold Bay, Alaska. Dates are based on commercial fishery catches. 

There are two types of sockeye salmon spawning migrations to river systems of the northern Alaska Peninsula, {.e., those that reach peak abundance in the fishery 
in a short period of time between June 25 and July 10, and those that occur over a long period of time between June 20 and August 25 with no definable peak 
period of abundance (A. R. Shaul, 1979, oral coam., ADF&G). 
C. P. Meacham, 1979, oral comoun., ADF&G, Anchorage, Alaska. Dates are based on commercial fishery catches. 


Low abundance precludes estimates. 


WV. Arvey, 1979, oral comm., ADFiG, Anchorage, Alaske. 
W. Arvey, 1979, oral comm., ADF&G, Anchorage, Alaska. Dates are based on commercial fishery catches. 


Table IlI-6 
Relative Abundance of Pacific Salmon Produced in 


River Systems Tributary to the Bering Sea Shelf as Indicated by Average U.S. Commercial Catches 


from 1961 to 1977 and Available Soviet Catch Statistics “~/ 


Species Percentage 
(in thousands of fish) of Total of 
Area Sockeye Chum Pink ~ Chinook Coho Total All Areas 
Bristol Bay 7,349.2 496.9 1,186.6 97.6 43.0 9,168.3 82.1 
Gulf of Anadyr 150.0“ 410.57 9.9 scarce scarce 570.4 5.1 
Yukon River 0.002 315.6 0.54 98.1 14.2 428.4 3.8 
Alaska Peninsula 
(north side) 285.37 5.2 8.8 4.7 32.8 406.8 3.6 
Kuskokwim Bay 9.0 90.6 26.3 38.7 78.4 243.0 2.2 
Norton Sound 0.02 114.5 59.5 3.0 5.8 182.8 1.6 
Kotzebue Sound 0.006 168.1 0.004 0.003 -- 168.1 1.5 
Arctic Coast” e/ ad ad ad -- -- -- 
Total 7,793.5 1,671.4 1,286.6 242.1 174.2 11,167.8 99.9 
Percent by 
species 69.8 14.2 11.5 2.2 1.6 


Source: Hood and Calder, 1981. 


v _No reported catches for Kotzebue Sound in 1961; ADF&G, Juneau, Alaska. 
*/ _ Pravdin (1940) and data available at TINRO. 
Even years only for U.S. waters. 

Estimated possible annual catch (Pravdin, 1940). Te) 
Average 1974-1978 inclusive. - 

* Average 1975, 1977, and 1978. 

No estimates of number available. 

Unreliable reports of this species in American arctic waters (Walters, 1955). 
Documented reports of this species in Siberian and American rivers (Walters, 1955). 
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critical. The adhesive eggs are deposited on a specific substrate (Warner and Shafford, 1981). Most capelin 
spawn at 3 to 4 years of age, and most die after spawning. In the Bering Sea off Alaska, capelin spawn in 
late spring, and the incubation period, dependent on water temperature, varies from 1 to 4 weeks (Musienko, 
1970; Warner and Shafford, 1981). The larvae are pelagic. They are near the surface during the warm 
seasons and move to the bottom ix winter. The larvae are also believed to migrate far offshore (Lewbel, 
1983). Capelin are filter feeders, with euphausiids comprising the highest proportion of food by weight. 
Capelin also feed on copepods and amphipods. Capelin are extremely important food for other fish, marine 
mammals, and birds. 


(3) Rainbow Smelt (Osmerus mordax): This species is found off Alaska from 
Southeastern Alaska to the Chukchi Sea. It generally occurs in the continental shelf area to depths of 120 m. 
Overall length can exceed 30 cm, but most fish rarely exceed 20 cm. Rainbow smelt are pelagic schooling 
fish; they migrate to streams to spawn in the spring. The adhesive eggs are deposited on the substrate, and 
the incubation period, dependent on water temperature, varies from 19 to 29 days (McKenzie, 1964). Larval 
smelt feed on copepods, amphipods, cladocerans, and aquatic insects (Scott and Crossman, 1973). Mysids 
and amphipods are food for larger immature smelt, while the adults are piscivores, feeding on a variety of 
other small marine and anadromous fishes (Macy et al., 1978). 


(4) Evlachon (Thaleichtys pacificus): This species of the eastern Bering Sea 
(including the Pribilof Islands and into Bristol Bay) is anadromous and spawns from March to May. The 
adhesive eggs are deposited on coarse sand or gravel substrates where they hatch in 3 to 6 weeks (Scott and 
Crossman, 1973). The larvae are about 5 to 7 mm long. Larval eulachon feed on copepods, mysids, 
ostracods, and the larvae of their own species (Hart, 1973). Juveniles and adults eat euphausiids and 
copepods. Eulachon grow to a length of about 23 cm, but most mature fish are smaller (Hart, 1973). When 
concentrated for spawning, halibut, cod, sea lions, and gulls are reported to follow eulachon migrations (Hart, 
1973). 


(5) Sand Lance (Ammodytes hexapterus): This forage fish attains a 
maximum body length of about 10 in. It is widely distributed throughout the eastern Bering Sea but is most 
often found in the coastal zone. This species travels in large schools and burrows into the bottom sands. Off 
the Fraser River in British Columbia, larval sand lance up to 25 mm in length have been collected during 
early summer. Adult sand lance feed mainly on copepods and their eggs, nauplii, and a wide variety of other 
foods. In turn, sand lance are prey for chinook and coho salmon, halibut, fur seals, and other marine 
vertebrates (Hart, 1973). 


d. Shellfish: Three king crab species are found within or near the Navarin Basin 
and in other areas of the eastern Bering Sea as well. These species in their order of commercial importance 
in the Navarin Basin are the blue king crab (Paralithodes platypus), the red king crab (P, camtschatica), and 
the brown (gold) king crab (Lithodes aequispina). The Navarin Basin and eastern Bering Sea also have 
some Tanner (snow) crab, (Chionoecetes gairdi, C, opilo) and, where distribution overlaps, their hybrid 
occurs. Dungeness crab (Cancer magister) is found in some bays in the Aleutian Islands and on the north 
side of the Alaska Peninsula. The Korean hair crab (Erimacrus isenbeckii) has been fished commercially in 
a few areas of the eastern Bering Sea. 


(1) Blue King Crab (Paralithodes platypus): Blue king crab are found in a 
broken band from the Pribilof Islands north to the Bering Strait. Harvestable populations occur near the 
Pribilof, St. Matthew, and St. Lawrence Islands. Herendeen Bay, on the north side of the Alaska Peninsula, 
and some Asian coastal areas also have populations of this species (Wallace, Pertuit, and Hvatum, 1949). 
This crab may rely on specific substrates during the early part of its life cycle in the benthic zone. This 
habitat consists largely of rock, cobble, and "shell hash"--a mixture of shell material from four species of 
bivalve mollusks (three clam and one snail species) (Armstrong et al., 1985). This habitat provides prey 
organisms for juvenile blue king crab as well as affording shelter from predators. This habitat sustains 


III-11 


relatively large numbers of juvenile blue king crab within comparatively small areas. Unlike the other king 
crab species, the blue king crab may only produce offspring on a biennial basis, and the larval release time 
may be later than for the red king crab. Female blue king crab have been observed molting and hatching 
eggs in late July near the Pribilof Islands (Karinen, 1974). In 1983, king crab larvae were collected in large 
numbers between St. Paul and St. George Islands in the Pribilofs at depths of 40 to 60 m. Larval densities 
averaged about 4,000/100 m? (Armstrong et al., 1985). Recent investigations of the distribution and life 
history of this crab suggest that its limited distribution is due to its specific benthic substrate requirements: 
shell-hash material from marine mollusks and crustaceans (McMurray et al., 1984). 


(2) Red King Crab (Paralithodes camtschatica): The red king crab 
population has declined in recent years due to an unknown cause or causes. Major concentrations of this 
crab occur up to 160 km offshore from Unimak Pass to Port Heiden on the north Alaska Peninsula. The 
species is found in lesser numbers in many other Bering Sea areas. Distribution is dependent on bottom 
temperature, with adult males inhabiting a temperature range of 0° to 5°C (maximum abundance at 1.5°C). 
Adult females are found at the same temperature range but are most abundant at a temperature range of 3° 
to 5°C. (Stinson, 1975). 


Red king crab migrate inshore to molt, mate, and release larvae during the spring. Major spring 
concentrations are found from Amak Island to the Black Hills/Port Moller area off the north Alaska 
Peninsula. Following mating, the females carry the eggs until the next spring when hatching and release 
occur. The fertilized eggs are carried externally. Pelagic larvae of this crab occur first at the surface, and, as 
they molt into successive stages, they sink lower in the water column until becoming bottom-dwelling 
juveniles in late summer of their first year. During their time in pelagic waters, the relatively immobile 
larvae are carried further offshore toward inner Bristol Bay (Pereyra et al., 1976). 


(3) Brown King Crab (Lithodes aequispina): Brown king crab has been 
commercially exploited only in recent years. Little is known of its life history, distribution, or population. 
Generally, brown king crab adults are found in the deeper waters along the continental slope and the current 
harvest is largely from the western Aleutian Island area. 


(4) Tanner Crab (Chionoecetes opilio and C. bairdi): These two species of 
commercial importance are distributed widely throughout the southeastern Bering Sea and generally occur at 
depths of 40 to 100 m and greater (Lewbel, 1983). C. opilio are common throughout the southeastern Bering 
Sea; however, C. bairdi are concentrated in two major areas: around the Pribilof Islands and immediately 
north of the Alaska Peninsula (Jewett and Feder, 1981). Tanner crab make annual, seasonal spawning 
migrations, moving to shallower water in spring and summer. During fall and winter, they inhabit deeper 
waters. Tanner crabs breed in shallow-shelf waters from January to May. Eggs are carried on the female 
for about 11 months, and hatching is temperature- dependent. The larvae are in pelagic waters for about 3 
months before they become benthic. Tanner crab larvae feed on phytoplankton and zooplankton. Benthic 
juveniles consume diatoms, hydroids, and detritus. Adults consume shrimp, polychaetes, clams, hermit crabs, 
and brittle stars and are also scavengers. Where their distribution overlaps, C. opilio and C. bairdi tend to 
hybridize to a considerable degree. 


(5) Korean Hair Crab (Erimacrus isenbeckii): This crab has been fished 
commercially off the Pribilof and eastern Aleutian Islands, and populations also are found along the north 


side of the Alaska Peninsula. Based on commercial catches to date, the smaller crab seems to be distributed 
unevenly throughout the area. The present catch is incidental to the king and Tanner crab fisheries, however, 
there was no reported catch in 1989. Very little is known of the biology of this crab species. It is found at 
depths of 10 to 36 m. Males may reach lengths of 128 mm, and the largest recorded weight is 1.95 kg 
(Armstrong et al., 1981). Females are rarely larger than 80 mm in carapace length (Otto et al., 1980). The 
eggs are carried on the female and hatch in the spring. 
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(6) Dungeness Crab (Cancer magister): This crab has been harvested from 
two bays on Unalaska Island and from the Rootok Island area (ADF&G, 1983). The shallow, nearshore 
waters of the north Alaska Peninsula are the probable northern limit for this species. 


e. Shrimp: The Bering Sea has at least six families of shrimp, but only one, 
Pandalidae, is of commercial importance. Of the five species of this family, only three are or were fished in 
this area. 


Pink Shrimp (Pandalus borealis) is widespread throughout the Bering and Chukchi Seas and in Asian waters. 
During the early 1960’s, commercial concentrations were located northwest of the Pribilof Islands, and these 
stocks supported a Japanese and Soviet fishery until 1966. Fishable populations occur from 54 to 400 m, and 
northwest of the Pribilof Islands, the species occurs in quantity along the 100-m isobath of the continental 
shelf. Stocks for P. borealis from a 1979 survey that extended over an area of 30,400 square nautical miles 
(Pribilof Islands to St. Matthew Island and out to the U.S./U.S.S.R. Convention Line) indicate a mean 
biomass estimated at 140 million pounds, with an 80-percent confidence interval of 120.5 to 159 million 
pounds (Anderson, 1981, oral comm.; Armstrong et al., 1981). As males, pink shrimp mature at 3.5 years in 
the Bering Sea and breed for 2 seasons. After a transitional period, they develop female characteristics by 
5.5 years (Ivanov, 1969; Butler, 1980). Bering Sea water temperatures slow growth and development, extend 
the ovigerous period, and greatly determine the seasons of spawning and hatching (Butler, 1980). The 
normal lifespan for P. borealis in the southeast Bering Sea can be up to 6.5 years (Ivanov, 1969). In the 
southeast Bering Sea, shrimp spawn from August to mid-September, and the fertilized eggs are carried on 
the female from then until mid-May. The larvae are planktonic for about 3 months before entering the 
benthos. Newly hatched larvae feed on diatoms and zooplankton; the adults’ diet consists of benthic 
mollusks, detritus, small crustaceans, polychaetes, echinoderms, protozoa, copepods, euphausiids, mysids, and 
other shrimp and crab larvae (Barr, 1970a,b; Butler, 1980). Shrimp perform daily vertical migrations, leaving 
the bottom at dusk, dispersing throughout the water column during the night, and returning to the bottom at 
dawn (Barr, 1970a,b). Pribilof shrimp populations, affected by winter cooling, migrate from 48 to 64 km 
toward the outer shelf from depths of 85 to 100 m where temperatures are warmer and more stable (Ivanov, 
1969). Pacific cod, pollock, and halibut are some fish species that prey on shrimp. Gray and humpback 
whales, marine birds, and harbor seals are some of the warmblooded species that also prey on pandalid 
shrimp (NPFMC, 1978; Lowry, Frost, and Burns, 1978). The life histories of other pandalid shrimp species 
of the eastern Bering Sea are similar to P. borealis. Due to this similarity and their relatively low 
populations, they will not be discussed. 


f. Mollusks: Snails, clams, squid, and octopus in the southeastern Bering Sea are 
not heavily exploited at this time. The Japanese operate a pot fishery for snails, and they, along with other 
nations fishing in the area, also harvest some squid on a small scale. About 15 species of large snails are 
found in the eastern Bering Sea. Based on a 1975 survey, they comprise a relatively large part of the 
invertebrate biomass: 6.6 percent (MacIntosh, 1980). These benthic invertebrates deposit their adhesive eggs 
on a variety of substrates, and all species produce an extremely large number of eggs. 


2. Marine and Coastal Birds: This discussion summarizes and incorporates by reference 
the description of marine and coastal birds contained in the Navarin Basin Sale 83 FEIS (USDOI, MMS, 
1983a) and the St. George Basin Sale 89 FEIS (USDOI, MMS, 1985a), supplemented with additional 
information as cited. 


The Bering Sea contains a majority of Alaska’s largest seabird colonies (100,000+ individuals) as well as 
hundreds of lesser concentrations (Sowls et al., 1978; Trapp, 1980). In addition, critical staging areas, 
migration routes, and overwintering areas occur in this region. Recent studies in the Bering Sea, especially in 
the general area of this proposed lease sale, have examined pelagic distribution and abundance of birds 
(Hunt et al., 1981a, b; Gould et al., 1982; Schneider, 1982; Eppley and Hunt, 1984; Springer et al., 1985; 
Hunt and Harrison, 1986; Harrison, 1987; Hunt et al., 1987; USDOC, 1987; Piatt et al., 1988; Troy, 1988, oral 
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comm.), as well as numbers, productivity and food habits of birds nesting on St. Lawrence Island (Roseneau 
et al., 1982; Springer et al., 1985; Piatt et al., 1988), St. Matthew Island (Springer et al., 1983, 1985; Murphy 
et al., 1987), Cape Peirce (Johnson, 1985), the Pribilof Islands (Hunt ei al., 1981c, d; Craighead and 
Oppenheim, 1982; Johnson, 1985; Byrd et al., 1985; Byrd, 1986, 1987; Jones, 1986; Harfenist, 1988), and in 
the eastern Aleutian Islands (Nysewander et al., 1982; Byrd et al., 1983; Troy, 1988, oral comm.). 
Concentration and success of these populations ultimately depend on an extensive and unusually productive 
food base in the Bering Sea (Hunt et al., 1981c; Springer and Roseneau, 1985; Springer et al., 1986, 1987). 


Over 75 species of seabirds, waterfowl, and shorebirds breed, migrate, or overwinter in this region. Of 
particular importance are several species of waterfowl, and the Alcidae (murres, auklets, puffins); a majority 
of the alcids have their centers of abundance in the Bering Sea. 


In the Navarin Basin area, St. Matthew, Hall and Pinnacle Islands (located about 50 km east of the sale area) 
are important both in summer, when large numbers of seabirds nest there, and in the winter/spring season 
when many seabirds and waterfowl occupy the polynya and other open water nearby. Other areas that 
potentially could be affected as a result of petroleum development in this area include the Pribilof Islands, 
Unimak Pass, and St. Lawrence Island. 


a. Pelagic Distribution and Abundance: Typically, pelagic distribution of birds in 
the Bering Sea exhibits a “patchy’ pattern of high and low densities (Hunt et al., 1987; Piatt et al., 1988), with 
scattered individuals or flocks coalescing into larger assemblages for short intervals and then dispersing 
(Hunt et al., 1981c). This is determined to a large extent by the distribution of prey (plankton and forage 
fish) concentrations, and specific areas may be utilized repeatedly throughout the breeding season and from 
year to year (Schneider, 1982; Kinder et al., 1982; Schneider et al., 1984). In the Bering Sea, the greatest 
pelagic densities of birds are observed in late spring, summer, and fall over the outer continental shelf 
(100-200 m depths) and the shelf break (Fig. III-10; Table III-7; see also Gould et al., 1982). Densities in the 
inner-shelf zone (within the 50 m-depth contour) are high in summer and fall, and are strongly influenced by 
the presence of enormous numbers of southern hemisphere shearwaters (estimates range from 9-20 million) 
that frequently concentrate in huge flocks. Likewise, major nesting areas in or near the outer shelf (Pribilof 
Islands), middle shelf (St. Matthew Island) and inner shelf (Cape Peirce) considerably increase bird densities 
in these zones. 


During winter and early spring months (December-April), most pelagic birds (including some waterfowl 
species) occur south of the pack ice, although substantial numbers do occupy open leads or polynyas in the 
pack (Brown and Nettleship, 1981) exploiting prey concentrations which may occur along the ice edge 
(Alexander, 1981; Bradstreet and Cross, 1982). Densities of 99 and 561 birds/km? have been recorded in 
open water over the shelf and in the ice front, respectively (Divoky, 1979), and densities of 1,000 birds/km? 
are not uncommon (Divoky, 1981). Large concentrations of waterfowl and seabirds have been observed in 
open water near both St. Matthew and St. Lawrence Islands (Fay and Cade, 1959; McRoy et al., 1971; Sowls, 
1983, oral comm.). 


In late spring (April-June), the northward migration of seabirds and waterfowl proceeds over a broad front in 
the southern and central Bering Sea, as well as along more well defined coastal routes (Graphic 1). Prior to 
breakup, spring migrants tend to gather along the ice edge. Decomposition of the ice during this period 
facilitates movement of birds to the vicinity of more northern nesting colonies or breeding grounds where 
they are concentrated in open water. Average shelf density recorded in the Navarin Basin area in this season 
is 40 birds per square kilometer while 100 birds/km? have been found near nesting colonies (Divoky, 1981; 
Eppley and Hunt, 1984). In the southeastern Bering Sea region, shelf density (Table III-7) generally averages 
56 birds/km? (68/km? including coastal areas), with 41 to 54 birds/km?* along the shelf break (Hunt et al., 
1981a,b; Gould et al., 1982); outer-shelf densities as high as 1,048 birds/km’* have been recorded. 
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(A) SPRING, MARCH—MAY 


(B) SUMMER, JUNE—AUGUST 


(C) FALL, SEPTEMBER—NOVEMBER 


Source: Hunt et ai., 19810. 1,All species, air and ship surveys. 


FIGURE Ill—10. PELAGIC DISTRIBUTION OF MARINE BIRDS IN THE SOUTHEASTERN BERING 
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SEA IN (A) SPRING, (B) SUMMER, AND (C) FALLYy 


Table III-7 
Bird-Density Indices (birds/km*) for Seasons and Habitat in 


the Eastern Bering Sea” 
Winter” Spring Summer Fall 

Species/ 

Species Group CS SB OC CS SB OC cS SB OC CS SB OC 
Fulmar ; & @ 3 ll 2 3 6 3 12 35” 9 
Shearwaters 0 0 O 3 3 + gi” 13 3 35 10472 
Storm petrels 0 3 1 ; & 8 . se 1 6 3 
Larus gulls +“ 1 + 1 2 1 1 1 + 2 
Kittiwakes + + 1 = 2 2 1 3 5 1 
Alcids 146 2 2 34-20 SS 15 17 2 > 8 § 
Total birds 31 9 #7 5% 41 12 109” 58 11 65 157” 17 
Total birds 

minus shear- 

waters 31 9 #7 53 38 12 2% 45 8 3 653 «15 


Source: Adapted from Hunt et al., 1981a. 


“Data are derived from combined ship and air surveys. Habitats include continental shelf (CS), shelf 
break (SB) and oceanic waters (OC). 

Based on a single aerial survey and no ship surveys. 

These densities are highly biased from sightings of large flocks. 

All densities have been rounded to nearest whole number. A "+" indicates fewer than 0.5 birds/km?. 
Includes waterfowl, shorebirds, and others not listed in the table. 
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Summer densities reflect the concentration of birds at nesting areas and their associated patterns of foraging. 
Density on the shelf more than doubles to 109 birds/km* (Hunt et al., 1981a), and nearly doubles again 
(211/km*) if nearshore waters are considered (Gould et al., 1982). Near St. Matthew Island, where most of 
the summer residents forage, density increases to 193 birds/km* (Eppley and Hunt, 1984). Murres and 
auklets are the most abundant species. Critical foraging areas for most species probably lie within 50 km of 
the island. Density over the middle shelf (50-100 m depths), away from St. Matthew Island, declines to 19 
birds/km? in summer after overwintering birds have dispersed. Northeast of the Navarin area, summer 
density in the vicinity of St. Lawrence Island exceeds most other areas (343 birds/km*) because of the large 
numbers of auklets present. Recent pelagic surveys in this area (Piatt et al., 1988) have confirmed past 
assumptions that large numbers of both auklets and murres from this colony complex forage northwest of the 
island (Bedard, 1969a; Searing, 1977; Divoky, 1979; Roseneau et al., 1982). Overall, mean high densities 
recorded during this survey were 116 birds per 10-minute count for least auklets, 51 per 10-minute count for 
crested auklets, and 26 per 10-minute count for murres. Mean high counts were 395, 197, and 62 birds per 
10-minute count for least auklets, crested auklets and murres, respectively. These data support the finding by 
Hunt et al. (1987) that least auklets are highly concentrated during foraging bouts, probably in the vicinity of 
specific hydrographic structures. By comparison, Hunt et al. (1981c) found breeding-period densities in the 
Pribilof Islands, southeast of the Navarin Basin, varying from 431 birds/km* southwest of St. George Island 
to 530 birds/km? northeastward. These densities suggest that about 600,000 birds are present over the water 
in this area at any given moment. 


Postbreeding-season dispersal of birds over large areas of the Bering Sea apparently results in the relatively 
low average densities (7-22 birds/km*) in Navarin Basin pelagic habitats sampled by Eppley and Hunt (1984). 
Density over the entire eastern Bering Sea shelf in fall is 65 birds/km? (Table III-7). Density at the shelf 
break is considerably higher (157/km*) and reversed from the summer situation, as shearwaters move further 
offshore, and postbreeding adults and young of other species disperse to this habitat in fall. Shearwater 
densities of 354/km* have been recorded during this season. 


b. Breeding Phenology: The approximate breeding season schedule for the Pribilof 
Islands, representative of the southeastern Bering Sea region, is shown in Figure III-11. Birds arrive in the 
vicinity of nesting colonies in April and early May, and lay eggs in May and June, although there may be 
considerable variation among species, areas, and years. For example, the median laying date for both auklets 
and murres on St. Lawrence Island was about July 1 in 1987 (Piatt et al., 1988). The young of most species 
fledge from late August into October and begin their dispersal to overwintering grounds by swimming. 


c. Breeding Colonies: In the vicinity of the proposed Navarin Basin sale area, large 
seabird colonies exist on St. Matthew, Hall, and Pinnacle Islands. Major regional colonies also exist on St. 
Lawrence Island and the Pribilof Islands, and substantial numbers nest on Nunivak Island and in the Unimak 
Pass area (Graphic 1). During the breeding seasoa (May-October), an estimated 1.4 million seabirds occupy 
St. Matthew, Hall and Pinnacle Islands (Sowls et al., 1978), representing about 9 percent of those occupying 
major colony complexes in the Navarin Basin region (Table III-8). 


Reproductive success at these colonies may vary considerably from year to year, depending principally on the 
variation and interaction of biological and environmental factors. For example, in 1982 both kittiwakes and 
murres experienced almost total reproductive failure on St. Matthew Island--it was probably food related 
(Springer et al., 1983, 1984, 1985, 1986; Springer and Roseneau, 1985). Kittiwake reproduction consistently 
has been poor over the past decade at major Bering Sea colonies, with average breeding success of 0.4 young 
per pair per year (Hatch, 1986). On the Pribilof Islands, murre and kittiwake reproductive success 
consistently has been lower in the 1980’s than was recorded in the 1970’s (Hunt et al., 1981c; Byrd et al., 
1985; Byrd, 1986, 1987). 


The most abundant species nesting on St. Matthew, Hall, and Pinnacle Islands, (parts of the Alaska Maritime 
National Wildlife Refuge) are fulmar, kittiwake, murres, and least and crested auklets (Sowls et al., 1978). 
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FIGURE Ill-11. COMPOSITE BREEDING SCHEDULE FOR SELECTED BERING SEA MARINE AND COASTAL BIRDS 


Table 1-8 
Total Estimated Numbers of Seabirds Nesting in 
Major Colony Complexes and the Smaller Coastal Colonies 


of the Eastern Bering Sea 

Estimated 

Population 
Area (millions) “ Percent 
Western Aleutian Islands 331 212 
Eastern Aleutian Islands 281 17.9 
Pribilof Islands” 2.68 17.1 
Walrus Islands 0.57 3.6 
Capes Newenham, Peirce” 0.99 63 
Nunivak Island 0.32 2.0 
St. Matthew, Hall, Pinnacle Islands 1.44 92 
St. Lawrence Island 184 11.7 
King Island 0.25 16 
Little Diomede Island, Fairway Rock 131 8.4 
Small Coastal Colonies 0.16 1.0 
Total 15.68 99.9 


Sources: Sowls et al., 1978; Craighead and Oppenheim, 1982; Johnson, 1985. 


V These values represent the best available estimates of seabird populations occupying Bering Sea 
colonies. With the possible exception of the Pribilof Islands and Cape Peirce, totals for most colonies 
probably are underestimated, especially where crevice- and burrow-nesting species occur. 

7 Rf cstigations suggest the Pribilof Islands total is less than indicated. 


7 1 . * vestigations indicate a reduced total for the Cape Peirce area since much nesting habitat is 
unoccu, J. 
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Though much smaller in area, Hall Island’s extensive towering cliffs and talus slopes host similar numbers of 
birds as St. Matthew Island. 


Likewise, the most abundant species occupying the extensive nesting cliffs on the Pribilof Islands are fulmars, 
kittiwakes, murres and auklets. About 88 percent of the world population of red-iegged kittrwakes and 92 
percent of the Alaskan thick-billed murre population breed on the Pribilofs. About ten times as many birds 
nest on St. George Island as on St. Paul. A large proportion of the murres and aukiets forage within 50 km 
of the colonies while fulmars and kittiwakes forage along the shelf break. Populations of certain species (c.g., 
red-faced cormorant, both kittiwakes, thick-billed murre, parakeet and crested auklets) apparently have 
undergone substantial declines recently (Craighead and Oppenheim, 1982; Johnson, 1985). 


High bird densities also occur in Unimak Pass. In particular, shearwaters forage here in summer and large 
numbers move between the North Pacific and theBering Sea. Flocks of over a million individuals have been 
observed in the pass in July and August, and movements in excess of 25,000 birds per hour for extended 
periods have been recorded in April and May (Gill et al., 1978). Other species are abundant in migration. 
For example, in late March, April and May, murres move through the pass typically at about 500 birds per 
hour with as many as 12,000 per hour recorded (Gill et al., 1978). Mean density of all species in Unimak 
Pass in summer, including fulmars, storm petrels, gulls, and murres and other alcids is 224 birds/km’, or 
about 720,000 birds at any given moment (Strauch and Hunt, 1982). Surveys made during recent cruises in 
Unimak Pass yielded the following marine bird densities (waterfowl and phalaropes not included): fall--281 
birds/km*; winter--425/km?*; spring--80/km? (Troy et al., 1988). The adjacent eastern Aleutian Islands 
support about 50 percent of the Alaskan population of the endemic whiskered auklets and about 45 percent 
of Alaskan tufted puffias. Burrow-nesting storm petrels and ancient murrelets may be much more abundart 
in this area than is known at present. The eastern Aleutians also are important overwintering areas for 
several waterfowl species (emperor geese, ciders, scoters and other diving ducks) as well as many alcids. 
Arneson (1980) has recorded a mean winter density of 94 birds/km” in this area and much greater densities 
in certain localities. Waterfowl: Waterfowl use of the Navarin Basin area is greatest in winter and spring. 
The St. Lawrence Island area provides an important winter retreat for an estimated 50,000 ciders and 100,000 
oldsquaws from December to May (Fay and Cade, 1959; Fay, 1961). Likewise, the polynya associated with 
St. Matthew Island, as well as leads over much of the Navarin Basin ice front, support substantial numbers of 
king and common cider, harlequin duck, and oldsquaw (McRoy et al., 1971; Sowls, 1983, oral comm.). The 
unknown winter distribution of the spectacled cider may be included in these areas. Many species are 
common-to-abundant in Unimak Pass, particularly during spring migration. These include loons; emperor 
geese; common, king and Steller’s ciders; scoters; oldsquaw, harlequin; and other ducks. The major portion 
of these species’ populations overwinters in coastal Alaska from the eastern Aleutians east to the Kodiak 
area; several diving duck species winter as far south as southeast Alaska, Washington, and/or California. In 
summer, loons and emperor geese breed on the Yukon-Kuskokwim Delta, and ciders, oldsquaw and other 
diving ducks nest in coastal western and/or northern Alaska or interior Alaska. Beginning in mid-summer, 
these species molt while occupying lagoons and river deltas in the Beaufort, Chukchi, and Bering Seas. 
Further information concerning these species’ distribution, abundance and movements is discussed in the 5- 
Year Oil and Gas Leasing Program Supplemental EIS (USDOI, MMS, 1990). 


d. Critical Habitat Areas: In the Navarin Basin region, the St. Matthew group, St. 

Lawrence Island, and the Pribilof Islands are seabird colony complexes of major importance. Associated 
foraging habitat surrounding the islands and that paralleling the shelf break is crucial to the well-being of 
these colonies. Open water near St. Matthew and St. Lawrence Islands provides important overwintering 
habitat for seabirds and waterfowl. Likewise, the eastern Aleutian Islands adjacent to Unimak Pass are 
important seabird producing areas as well as important overwintering areas for seabirds, waterfowl, and 
shorebirds. Unimak Pass provides a critical pathway for millions of migrating seabirds and waterfowl in 
spring and fall, as well as foraging habitat for seabirds, including millions of Southern Hemisphere 
shearwaters, from May to November. 
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3. Pinnipeds, Polar Bear, and Sea Otter: This discussion summarizes and incorporates by 
reference the description of pinnipeds and polar bear contained in the Navarin Basin Sale 83 FEIS (USDOI, 
MMS, 1983a) and the St. George Basin Sale 89 FEIS (USDOI, MMS, 1985a), supplemented with additional 
information as cited. 


Substantial populations of four pinniped species regularly occur in the Navarin Basin sale area. Pacific walrus, 
spotted (largha) seal, ribbon seal, and bearded seal are ice associated for much of the year and depend on 
this substrate for critical phases of their annual cycle including birth, mating, and molting. Ringed seals and 
polar bears also occupy ice habitats in the northern Bering Sea. For all of these species, ice provides a 
substrate for resting and other activities near their food supply, and their abundance and distribution is tied 
closely to the extent, physical characteristics, and timing of formation or disintegration of sea ice (Burns et 
al., 1980, 1981). Northern fur seal population is concentrated in the southern Bering Sea, but seasonal 
dispersals may bring them into the sale area. Pacific harbor seal and sea otter are coastal species which 
occur well outside the sale-area boundaries but could be affected by activities associated with transportation 
of oil. General accounts of these species’ distribution, behavior, and ecology are given by Braham et al. 
(1977a,b, 1982), Haley (1978), Burns et al. (1980), SAI (1981), Frost et al. (1982), Lowry et al. (1982), Lewbel 
(1983), Strauch (1984), Braham et al. (1984), Burns et al. (1985), and USDOI (MMS, 1990). 


Sea ice of varying continuity and consistency dominates the Navarin Basin from December through May 
(Burns et al., 1986; State of Alaska, AEIDC, 1983). Typically, the maximum southern ice advance lies near 
the shelf break from Bristol Bay northwestward past the Pribilof Islands to south of Cape Navarin (Graphic 
2). The most important ice habitats for pinnipeds are the ice front, where relatively small unconsolidated 
floes form a band of varying width along the southern edge of the pack ice (Burns et al., 1981), and areas 
within the pack where open leads and polynyas provide ready access to food. 


a. Walrus: In Alaska, Pacific walrus range from the Beaufort Sea to the 
southeastern Bering Sea, with about 234,000 to 250,000 (1985 estimate) occurring seasonally in the Bering 
and Chukchi Seas (Burns et al., 1985; Fay, 1982; Fay et al., 1986; Gilbert, 1985; Krogman et al., 1979; Sease 
and Chapman, 1988). Most of the animals migrate north and south with the seasonal pack ice. Herds of 
migrant walrus move south into the Bering Sea from October through December. During the winter months 
(January-March) walrus may be found wherever openings are numerous in the drifting pack ice; most 
animals occur in the relatively thin ice west and as much as 300 km southwest of St. Lawrence Island 
(including St. Matthew Island), and in the Bristol Bay area (Graphic 2). A minimum of 2,000 walrus were 
observed in the vicinity of St. Matthew Island in February of 1983 (Sowls, 1983, oral comm.). Smaller 
concentrations occur east of the Pribilof Islands and southwest of Cape Navarin. Mating occurs during this 
period, primarily in the St. Lawrence Island and Bristol Bay areas (Fay et al., 1984a). 


Beginning in April, pregnant females and those with young (primarily) move north with the receding pack ice 
leaving behind substantial numbers of adult and subadult males. Spring densities of 4.5 individuals/km? have 
been recorded in the vicinity of St. Matthew Island and westward (Brueggeman and Grotefendt, 1986). 
Calves are born on the ice in the northern Bering Sea from April to June (Table III-9). Adult and subadult 
males, which remain in the Bering Sea in summer, most consistently haul out at several sites in northern 
Bristol Bay (Graphic 2), especially Round Island (15,000: Fay and Lowry, 1981), and on St. Matthew and 
Hall Islands (500: Sowls and Irons, 1982, oral comm.). Significant numbers may summer between St. 
Lawrence Island and the Bering Strait (Fay et al., 1984b). Recent trends in several population param, that 
have preceded declines in other wildlife populations, suggest that the Pacific walrus population may 
experience a downward trend in the forseeable future (Burns et al., 1985). Walrus are bottom feeders and 
feed mainly on clams at depths of 80 m or less (Fay, 1982; Fay et al., 1984b). 


b. Spotted Seal: From 200,000 to 250,000 spotted seals are estimated to inhabit the 
Bering/Chukchi Sea region (Lowry et al., 1982); about 70,000 of these occur in Alaskan waters. According to 
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Table III-9 
Seasonal Activities of Pinnipeds in the Vicinity 
of the Navarin Basin 


Walrus Spotted Seal Ribbon Seal Bearded Seal Ringed Seal 
Winter January-March January-April February-March December-April January-April 
Spring April-June May-June May-June mid-April to April-January 
Migration (Bering Sea) (northward and (ice remnants to June 
coastlines) pelagic habitat) 
Mating December-March late April to late April to late April-May April-early May 
mid-May mid-May 
Pupping/ mid-April to late March-late early April to late March to late March- 
Calving mid-June (during April (peak: early May (peak: mid-May (peak: April (con- 
peak migration; April 1-15) mid-April) mid-April to centration on 
peak: early May) late April) fast ice) 
Pup/Calf Immediate 4 to 6 weeks 4 weeks Immediate 5 to 7 weeks 
Mobility (weaned: 18-24 (weaned: 3-4 (weaned: 3-4 (weaned: 12-18 (weaned: 4-6 
in Water months) weeks) weeks ) days) (weeks) 
Molting April-August mid-March to Spring June-July May-June 
July 
Fall November- January November-December December- January November-December November- 
Migration (pelagic habitat January 
to ice) 


Source: USDOI, MMS, 1986. 
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Burns et al. (1980), winter/spring densities are greater east of the Pribilof Islands (2.0 seals/km*) than west 
(fewer than 0.6/km’). 


Spotted seals occur in the Navarin Basin ice front (Fig. II-12) from January through late April or early May 
(Burns et al., 1980). Their major winter/spring range extends from Bristol Bay west and northwest across 
the central Bering Sea (Frost et al., 1982; Lowry et al., 1982). Pupping occurs on the ice from late March to 
late April (Table III-9), especially in the Bristol Bay/Pribilof Islands area. After pupping and mating, spotted 
seals may occur in loose groups of 200+ individuals before moving generally northward and toward the coast 
as the ice disintegrates and recedes (Burns et al., 1985). 


Several major spotted seal haulout areas occur in the Navarin Basin region (Graphic 2; Fig. III-12), including 
St. Matthew and Hall Islands where at least 500 to 600 are found. They remain associated with land until 
early winter (December) when they move from the coast to the ice front. 


c. Ribbon Seal: The current estimate of the Bering Sea ribbon seal population is 
100,000 to 110,000 seals (Burns et al., 1985). From February to mid-May they are distributed throughout the 
ice front and north (Fig. III-13), and are most numerous west of the Pribilof Islands (Burns et al., 1980; Frost 
et al., 1982). Their highest density (0.3/km*) has been recorded west of St. Matthew Island (Brueggeman 
and Grotefendt, 1986), and somewhat lower densities are found between St. Lawrence and St. Matthew 
Islands (Burns et al., 1980). 


As the pack ice disintegrates, ribbon seals are concentrated on ice remnants where they molt (Table III-9). 
They apparently become pelagic during summer and autumn (Lowry et al,, 1982). Most summer sightings 
occur in the vicinity of the Pribilof Islands (Burns et al., 1985). Burns (1981a) speculated that they feed 
along the shelf break during this period. Ribbon seals feed on fish, squid, and shrimp primarily over the 
outer shelf and shelf break (Braham et al., 1977a,b; Burns et al., 1985). 


d. Bearded Seal: An estimated 250,000 to 300,000 bearded seals occupy the 
Bering/Chukchi Sea region (Braham et al., 1977; Burns, 1981b). They migrate great distances in spring and 
fall, following the seasonal ice movements. During winter and spring, they are widely distributed in the 
drifting ice of the central and northern Bering Sea and in the southern Chukchi Sea where openings in the 
ice are frequent (Fig. III-14). Some individuals occur in the ice front, but densities are greatest further north, 
south of St. Lawrence Island, and west of St. Matthew Island (0.3-0.6 animals/km*) (Lowry et al., 1982; 


Burns et al., 1985). 


Pupping takes place on the ice from late March to mid-May (Table III-8). The majority of bearded seals 
spend the summer near the edge of multiyear ice in the Chukchi Sea. They feed almost exclusively on 
bottom invertebrates, chiefly crustaceans and mollusks, in water less than 150 m deep. 


e. Ringed Seal: Population estimates derived from observed densities (0.1-1.8 
animals/km* on Chukchi and Beaufort Sea shorefast ice; 0.03-0.06/km’ in pack ice) and estimates of 
available habitat yield conservative values of 250,000 individuals in shorefast ice, and a 1 to 1.5 million total 
Alaskan population (Burns, 1981c; Burns et al., 1985). During winter (January-March), ringed seal are 
abundant in the southern Chukchi Sea, Bering Strait, and northern Bering Sea; less so south of St. Lawrence 
Island, except in stable landfast ice (Graphic 2; Fig. III-15). They range as far south as Bristol Bay. 


During March and April most ringed seals establish their territories on fast ice (Table III-9). Few occupy 
the ice front at its southernmost advance into the Bering Sea (Burns et al., 1980). Most individuals move 
north with the receding pack ice in April (Lowry et al., 1982). 


f. Pacific Harbor Seal: Harbor seals are relatively sedentary residents throughout 
coastal Alaska from Kuskokwim Bay west and south, including the Pribilof Islands. Typically, they occur in 
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FIGURE Ill-12. SEASONAL DISTRIBUTION OF os SEALS 
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FIGURE Ill-13. SEASONAL DISTRIBUTION OF RIBBON SEALS 


q LAR 
PATRAS YAO 
SSSSAA5 
- oN; wages | 170° ~~ 2 —_— 180 
ae SS WANN + + 70 


F —- 
ie PNY = 

VN NNN NNANN SAY 
NN AN OES 
NNANNNANA 


> & & ob oe ee 
~araAA DD 


~ > % De 
AAA SS 
. % te he 
U.S.S.R. 
+ + + 
~ 4 += 
ely tain 
474 S/ Tere r er éta 
- a ree Fry St. Lawrence island * / 
¢ Y7TTTZ V]/ 7/7 
ZLLiLLALL LLL SL / 
, mana “gh 7 7 
PSL SSSA LAM L LLY 47 
4Z4LLA SSL gery 7/7 Saan¥ 
C4+ETA Bethel 
Zp Sine win et e 
+ + +67 
non 
LEGEND intokteiada 1 4 A 
Va > 
Major Use Area AS av? 2 7 a 
Major Use Area 4 47 
(July-September) 4/42 
= — Use Area g Pribllof Islonde 
SNS (Year—Round) o 
7 7 A Use Area 
Z_4 (November—May) Cold Bey - 
+ . + iy ¢ +55 
Oe 
ss 
S / PACIFIC OCEAN 
° ' oo 
as Qo? * 
.* ° 
% . VO 
o 
Sources: Braham, Fiscus, and Rugh, 1977; Haley, 1978; Burns and Frost, 1979; Burns, 
Shapiro, and Fay, 1980; Burns, 1980; Burns, 1981b; Lowry et al., 1982; +50 
Frost, Lowry, and Burns, 1982; Braham et al., 1984; Burns, Frost, and 
Lowry, 1 ; USDOC, NOAA, 1987. 
FIGURE Ill-14. SEASONAL DISTRIBUTION OF BEARDED SEALS 
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FIGURE ili—15. SEASONAL DISTRIBUTION OF RINGED SEALS 1:6 


small groups of 25 to 150, but concentrations of 1,000 or more occur in the Kuskokwim Bay area and along 
the Alaska Peninsula (Hoover, 1988). Data are inadequate to determine the population status of harbor 
seals in most areas; however, recent surveys suggest a declining population along the north shore of the 
Alaska Peninsula (Pitcher, 1986), and a dramatic decrease of as much as 75 percent in 6 years at Tugidak 
Island (near Kodiak Island), once one of the world’s largest concentrations (Calkins and Pitcher, 1982; 
Pitcher, 1990). Current estimates place the Alaskan population at about 270,000 (Hoover, 1988). Harbor 
seals generally stay within 20 km of shore and are not likely to disperse more than 200 km unless to avoid 
advancing pack ice in the northern part of the range. Descriptions of the harbor seal contained in the 5- 
Year Oil and Gas Leasing Program Supplemental EIS (USDOI, MMS 1990) and the St. George Basin Sale 
89 FEIS (USDOI, MMS, 1985) provide additional information on this species. 


g. Northern Fur Seal: The world population of northern fur seal is estimated to be 
1.2 million (Fowler, 1985a). Of these, about 827,000 comprise the population of the Pribilof Islands 
(Zimmerman, 1987, oral comm.). From 1975 to 1981, the Pribilof population is estimated to have declined at 
about 4 to 8 percent per year (Fowler, 1982, 1985b) as indicated by decreasing numbers of pups born and 
adult males present, and is now less than one-half its size in the early 1950’s. The decline appears to be due 
to increased at-sea mortality of uncertain causes. Since 1981, there has been no statistically significant trend 
revealed by the counts (York and Kozloff, 1987); however, the fur seal has been designated a depleted 


Fur seals are widely dispersed in pelagic waters of the North Pacific during the nonbreeding season 
(November to May or June) from the southern Bering Sea south to California (Kajimura et al., 1980; 
Kajimura, 1984; Kozloff, 1985; Reed et al., 1987). Most adults spend the remainder of the year on the 
Pribilofs or foraging in the vicinity (Graphic 2). Breeding males typically arrive in late April and May, 
followed by females and younger individuals respectively, from Juse through September or October. Most 
fur seals begin their southward migration in November. Some breeding-age males overwinter in the southern 


Bering Sea. 


Early July is the peak of pupping. Pups are nursed at 9- to 12-day intervals following the return of females 
from foraging trips. Nursing continues for 3 to 4 months. Females typically forage over the outer shelf and 
shelf break within 160 km but occasionally as far as 400 km from the islands (Harry and Hartley, 1981). This 
range incorporates the eastern Aleutian passes and also extends along the shelf break to at least 175°W. 
longitude. Fur seals forage over both deep water on squid (Gentry et al., 1986; Loughlin et al., 1987a), and 
the shelf on schooling fishes (Kajimura, 1984; Loughlin and Livingston, 1986; Perez and Bigg, 1986). About 
400,000 individuals, including foraging females and nonbreeding individuals, may be at sea at any given time 
from June to November (McAlister, 1981). 


bh. Sea Otter: In Alaska, sea otters have reoccupied their pre-exploitation range. 
They probably are at or near carrying capacity throughout the Aleutian Islands and east to Prince William 
Sound; repopulation has been less complete south of the latter area, and few otters survive in the Pribilof 
Islands. Recent estimates place the Alaskan population at a maximum of 137,000 otters, with the largest 
numbers in the Aleutians (about 74,000) and along the Alaska Peninsula (about 37,000) (Burns et al., 1985; 
Rotterman and Simon-Jackson, 1988). Pods of 100 animals are not uncommon in these areas, and one 
containing over 1,000 has been observed. Otters generally forage at depths of less than 40 m and move 
relatively short distances between breeding and foraging areas, although some males are known to have 
traveled at least 100 km. 


i. Polar Bear: In winter and spring (December-May), some bears of the Chukchi 
Sea population occasionally may range as far south as St. Matthew and Nunivak Islands (Lentfer, 1972); 
however, they regularly occur only as far south as St. Lawrence Island (ADF&G, unpub.) and thus probably 
are uncommon to rare in the Navarin Basin sale area (Fig. III-16). Polar bears prefer drifting pack ice where 
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FIGURE IlIl-16. SEASONAL DISTRIBUTION OF POLAR BEARS j 
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openings and newly frozen areas provide optimal habitat for seals--their usual prey (Lentfer, 1978). Shorefast 
ice also is heavily utilized since it is the preferred habitat of their principal prey--the ringed seal. 


4. Endangered and Threatened Species: There are several endangered and threatened 
species within the Navarin Rasin proposed sale area. Most of these species are not year-round residents, but 
their migration routes and/or summer feeding grounds bring them northward. An endangered species, as 
defined by the Endangered Species Act of 1973, is any species that is in danger of extinction throughout all 
or a significant portion of its range. A threatened species is any species that is likely to become endangered 
within the foreseeable future. There are no listed endangered or threatened plant species within the vicinity 
of the proposed sale area. 


a. Endangered Whales: The distribution range of the cight endangered whales 
overlaps the proposed sale-area boundaries. These species are the bowhead (Balaena mysticetus), fin 
(Balacnoptera physalus), gray (Eschrichtius robustus), humpback (Megaptera novacangliac), right (Balacna 
glacialis), sperm (Physter macrocephalus), blue (Balaenoptera musculus) and sei whales (Balacnoptera 
borealis). Blue and sei whales generally range south of the Aleutian Chain, although these species are rarely 
sighted in the Bering Sea. These species are protected under the Endangered Species Act of 1973, the 
Marine Mammal Protection Act of 1972, and the International Convention for the Regulation of Whaling of 
1946. See Graphic 3 for general distributions of endangered whales. 


(1) | Bowhead Whale: Bowhead whales are associated with ice throughout 
their lives. Their winter range is from the ice-front fringe to the polynyas of St. Matthew and St. Lawrence 
Islands, and their spring migration generally follows the ice leads along the western coast of Alaska after 
passing through the Bering Strait. East of Point Barrow, the migration moves farther offshore in the ice 
leads centering around 71°30’N. latitude until reaching Banks Island in Canada. Their summer feeding range 
is in the Canadian Beaufort Sea east to the Amundsen Gulf. The fall migration is closer to shore (generally 
along the 20- to 50-m isobath) following the north Alaskan coast. West of Point Barrow, the migration route 
fans out. Some whales proceed toward Wrangel Island in the east Siberian Sea while others cross the 
Chukchi Sea to feed off the northern shores of Russia’s Chukotsk Peninsula. Bowhead whales arrive at their 
wintering grounds around December, and by March most migrants have left the area. 


The Navarin Basin was surveyed during four seasons between 1982 and 1983; bowheads were found mainly 
inside the marginal-ice front and fringe areas of ice adjacent to the St. Matthew Island polynya. Whales also 
were found in areas of highly concentrated thin ice (Brueggeman, Grotefendt, and Erikson, 1984). Over 75 
percent of the whales observed were in areas of 80- to 100-percent ice coverage and ice consisted 
predominantly of new and young ice. Few whales were observed in lower ice concentrations, and no whales 
were observed in first-year ice (Brueggeman, 1985). Ljungblad (1986), also documented bowhead use in the 
marginal-ice zone north of St. Matthew Island, during January 1986 surveys. Brueggeman (1987), in a 
compilation of all data for 1979, 1983, and 1986, concluded that the St. Matthew Island vicinity and the area 
south and west of St. Lawrence Island (including the northern Gulf of Anadyr) appear to be important 
wintering areas. In addition, the pack ice between longitudes 171°W. and 175°W. from St. Lawrence to St. 
Matthew Islands appears to be an important movement corridor. 


The most recent bowhead whale population estimate is approximately 7,800 individuals (Zeh, Reilly, and 
Sonntag, 1988). Population estimates have risen dramatically, although the reason behind this increase is 
more likely better censusing techniques rather than a rapidly increasing population. However, Zech et al. 
(1990) using ice-based visual census data, estimated a 3.1-percent rate of increase for the years 1978 to 1988. 
The current population estimate may be at about 40 percent of the historic population level prior to 
commercial exploitation (based upon numbers cited by Braham, 1984). The species presently appears to be 
much more abundant than at the close of the commercial whaling period (just after the turn of the century) 
when it was estimated that there were probably around 1,000 animals. 
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Most feeding occurs during the summer and fall migration periods. However, a recent study of carbon 
isotopes in bowhead baleen indicates some feeding may occur during the winter (Schell, Saupe, and 
taken. 


The bowhead calving period appears to extend from March through August, with a peak in births occurring 
during May (Nerini et al., 1984). Most of the breeding probably occurs between March and May. Although 
most feeding occurs during the summer in tue Canadian Beaufort Sea, feeding bowheads have been observed 
off Wainwright and Point Barrow during the spring migration (Carroll and George, 1985). Samples taken 
from the gastrointestinal tracts of bowheads killed by Eskimos have provided information on bowhead prey 
selections. At least 56 species of prey have been identified--primarily euphausiids (Thysanoessa raschii, T. 
inermis), copepods (Calanus hyperboreus, C. glacialis), and hyperiid and gammarid amphipods (Parathemisto 
libellula; Anonyx nugax) (Lowry and Frost, 1984). 


(2) Fin Whale: Fin whales range throughout the North Pacific Ocean and 
Bering and Chukchi Seas. While they can be found-year round, they are more concentrated between May 
and August. Fin whales entering the Bering Sea are generally separated into two groups (Nasu, 1974). A 
group of mostly mature males and females without calves migrates along the shelf break to Cape Navarin 
and more northern waters. A group of lactating females and immature whales summers along the shelf 
break between the Pribilof Islands and Unimak Pass. Other summer concentrations occur in the Gulf of 
Alaska and along the Aleutian Chain. Historically, a summer concentration was located between St. 
Matthew and Nunivak Islands (Berzin and Rovnin, 1966). The North Pacific population has been estimated 
at between 17,000 and 21,000 individuals, and approximately 5,000 may be distributed throughout the Bering 
Sea during the summer (Morris, 1981). Fin whales feed by engulfing large concentrations of euphausiids, 
anchovies, capelin, herring, and squid. They tend to feed near shelf-break-upwelling areas where prey tend 
to concentrate. 


Observations by Brueggeman, Grotefendt, and Erickson (1984), during four seasonal surveys in the Navarin 
Basin, found that fin whales were the most abundant. Fin whales were observed in the sale area throughout 
the year and can be classified as a resident species. From spring through fall, fin whales were observed only 
in the shallow-shelf waters (200 m). During the winter, they were observed along the marginal-ice front on 
the shallow side of the shelf break. 


(3) Gray Whale: Gray whales now are only found in the North Pacific 
Ocean, migrating into the Bering, Chukchi, and occasionally the Beaufort Seas. The eastern Pacific Ocean 
stock is estimated at approximately 21,000 individuals (TWC, in press). The Korean stock is limited 
(Brownell, 1977). Limited surveys around Sakhalin Island in 1986 and 1987 revealed 24 and 9 gray whales, 
respectively (Berzin et al., 1988). Migrations from the wintering grounds in Baja California generally begin in 
March; however, the earliest recorded sighting of a gray whale in Unimak Pass was March 22 (Braham, 
1984). Areas of summer concentration include the Chirikov Basin, the eastern Chukchi Sea, the Anadyr 
Gulf, and the north coast of the Chukotsk Peninsula. The peak of the fall migration through Unimak Pass is 
approximately late November through December (Rugh, 1984). Brueggeman, Grotefendt, and Erickson 
(1984) reported seeing gray whales in the sale area only during the fall surveys in the shallow-water zone. 
Gray whales, unlike other baleen whales, are predominantly benthic feeders. Their preferred prey is 
amphipods, although polychactes, mollusks, and small fish occasionally are taken. 


(4) Humpback Whale: Humpback whales are distributed from the Equator 
north to approximately 70°N. latitude in the Chukchi Sea. Summering whales have been observed from the 
Farallon Islands off California to the Anadyr Gulf of Russia and the Chukchi Sea. Photo identification has 
indicated that whales migrate between both Hawaii and the Gulf of Alaska and Mexico and the Gulf of 
Alaska. 
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The draft Humpback Whale Recovery Plan (prepared by NMFS) discusses three population stocks in the 
North Pacific: a western stock (overwintering off Japan and other western Pacific Islands), a central stock 
(overwintering off Hawaii), and an eastern stock (overwintering off Mexico). Further discussion sugyests that 
the movement of whales in the eastern stock to Alaska waters is rare, especially concerning the lease area. 


Soviet and Japanese tagging and whaling records indicate that bumpbacks heading for the St. George Basin 
migrate between Japan and the southeastern Bering Seca (Hameedi, 1981}. Berzin and Rovnin (1966) 
postulated that the summering humpbacks along the Russian coast overwinter off Japan but that some 


Although no humpbacks were observed in Brueggeman’s recent surveys, they would be expected to be in the 
sale area from late May through September. In the North Pacific, the humpback population estimate ranges 
from 1,200 to 1,600 individuals, and Morris (1981) anticipated that up to 200 humpbacks were distributed 
throughout the Bering Sca in the summer. Humpbacks feed on cuphausiids and small schooling fish that 
they capture through lunging or a modified skim-feeding action. 


(5) Right Whale: Although right whsles were once abundant throughout the 
temperate latitudes, overexploitation by whalers has reduced the population to probably a few hundred 
animals (Berzin and Yablakov, 1978). The current estimated population is no more than 159 to 200 animals 
(NMFS biological opinion, Appendix C) and may be less. These iow levels, with no sign of population 
recovery, place the north Pacific right whale population precariously close to extinction. In the Pacific 
Ocean they occur from Alaska south to Oregon or California and from the Gulf of Anadyr in Russia south to 
the Yellow and China Seas (Tomilin, 1955). Omura et al. (1969) indicated that Japanese whale catchers 
sighted high numbers of right whales between St. Matthew Island and the passes west of Unalaska Isiand 
(along the shelf break) in Juty. Right whales feed primarily on copepods near areas of upwelling (such as 
along the shelf break) that produce more copepods than the deeper pelagic areas. During Brueggeman’s 
surveys, right whales (two individuals) were observed in the sale area during the 1982 summer period in the 
shallow-shelf waters (Brueggeman, Grotefendt, and Erickson, 1984). A recent sighting (August, 1990) of a 
single right whale was made in the Bering Sea south of the Navarin Basin planning area (USDOI, MMS, 
1990). Townsend (1935) shows records of whalers in the Bering Sea taking right whales from June through 
September. 


(6) Sperm Whale: Sperm whales are the most abundant large cetaceans in 
the North Pacific. Their population is estimated at approximatcly 740,000 individuals (Rice, 1978) with 
approximately 15,000 distributed in the Bering Sea during the summer months (Morris, 1981). Sperm whales 
are distributed in the Pacific from the Equator north to Cape Navarin in the Bering Sea (Berzin and Rovnin, 
1966). The whales that enter the Bering Sea are mostly males because females and juveniles seldom migrate 
north of the 10°C isotherm (approximately 50°N. lat.). Primarily, they enter the Bering Sea through Unimak 
Pass and migrate along the shelf break between the Pribilof Islands and Cape Navarin. It is anticipated that 
sperm whales would be in the sale area between June and November, although no whales were observed 
during Brueggeman’s surveys of the Navarin Basin (Brucggeman, Grotefendt, and Erickson, 1984). Sperm 
whales primarily feed on squid and demersal fish, which are taken at great depths. 


(7) Blue Whale: The blue whale is the largest of the rorquals, a family of 
baleen whales characterized by their pleated or corrugated throats. Their population in the early 1900's 
probably numbered over 200,000. Today, there are only about 12,000 blue whales left in the worid--1,500 in 
the North Pacific (Rice, 1978). During the summer, the North Pacific whales range from the immediate 
offshore waters of central California and the northeastern coast of Honshu north to the Gulf of Alaska and 
the Aleutian Chain. There are three general regions of high summer usage: (1) a narrow strip along the 
oceanic side of the Aleutian Chain from 170°E to 175°W. longitude; (2) from 170°W. to 160°W. longitude; 
and (3) from Kodiak Island southeast across the northern portion of the Gulf of Alaska and along the coast 
approximately to Vancouver Island (Berzin and Rovnin, 1966). They rarely enter the Bering Sea but 
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Arsen’ev (1961) observed seven blue whales south of the Pribilof Islands. Whaling records indicate a peak 
occurrence of blue whales near the Aleutian Islands in June and July; the fall migration begins in September 
(Rice, 1974). 


(8) Sei Whale: The sei whale occurs in the Pacific, Atlantic, and Antarctic 
Oceans. It is more commonly found in the Gulf of Alaska and southeast of the Aleutian Chain area during 
the summer months (May and June) and migrates to the southern latitudes during winter. Migration periods 
and routes are similar to those of the fin whale. Although the main summer population is found south of the 
Aleutian Chain, some sei whales migrate into the Bering Sea. Braham «i al. (1977) reported one sighting in 
the Fox Islands and one sighting east of the Pribilof Islands. Sei whales have been observed throughout the 
Bering Sea, generally offshore and near the shelf. Fetal growth curves indicate breeding occurs from 
October to March. The North Pacific population is estimated from around 8,600 to 9,000 individuals. The 
principal food source is copepods (Calanus sp.), which the sei whale catches by skimming the water surface. 
Other food sources include euphausiids, herring, sand lance, and pollock. The population is currently 
suffering from a unique disease that causes progressive shedding of the baleen plates and their replacement 
by an abnormal papilloma-like growth (Morris, 1981). 


b. Other Endangered and Threatened Marine Mammals: 


(1) Steller (northern) Sea Lion: Sea lions occur over the shelf throughout the 
Bering Sea, though haulouts are less numerous north of the Pribilof Islands than in the south (Fig. III-17). 


Males and subadults of both sexes haul out ai many locations not used as rookeries (Graphic 2), and many 
rookeries may be occupied year-round. Mature males begin arriving at rookeries in early May and precede 
the pregnant females. Nursing females average fewer than 24 hours at sea during frequent foraging trips 
(Gentry, 1970; Sandegren, 1970). Nursing may last 11 months. 


The total Alaskan population was once estimated at 200,000 individuals (Braham et al., 1980), and Lowry et 
al. (1982) estimated the Bering Sea population at 102,320; neither estimate included animals at sea 
(potentially 20% or more). The eastern Aleutian population has declined about 7 percent per year since the 
1950’s (Braham et al., 1980; Loughlin et al., 1984, 1987b; Merrick et al., 1987), reducing the adult population 
from about 50,000 to about 10,000 in 1985 (Loughlin et al., 1986). 


Recent status surveys (NMFS; 1988, 1989) have revealed the serious and precipitous decline of the Steller sea 
lion population, which has resulted in the emergency listing as a threatened species under the ESA (Federal 
Register, 55 FR [66], 1990). In Alaska from the Kenai Peninsula to Kiska Island, 1985 counts revealed 68,000 
animals, compared to 140,000 counted from 1956 to 1960. A 1989 count of the area revealed a decline to 
25,000 animals. This indicates a decline of approximately 63 percent since 1985 and 82 percent since the 
1956 to 1960 period in this area. The largest declines occurred in the eastern Aleutian Islands where totals 
for adult sea lions declined 93 percent--from 41,000 in 1960 to 2,800 in 1989. The other areas (western and 
central Gulf of Alaska, central Aleutian Islands, and the Kuril Islands, U.S.S.R.) also showed declines. The 
1989 surveys confirmed that declines in abundance were continuing since 1985 and were spreading both 
eastward and westward. Preliminary data from recent 1990 surveys indicate that there was no significant 
decline from 1989 to 1990 (NMFS October 25, 1990, biological opinion, Appendix C). While some 
authorities suspect various commercial fisheries activities affecting the sea lion population, the precise causes 
for the population declines have not been determined. 


Sea lions are not noted for well-defined migrations in the Bering Sea; however, they do disperse following the 
breeding season, and haulouts have been recorded in the Pribilof Islands (St. George, Otter, St. Paul, and 
Walrus Islands), St. Matthew-Hall Islands, and St. Lawrence Island (Loughlin et al., 1984). In late summer 
and fall, as many as a 1,000 males have been reported on St. Lawrence Island (Lowry et al., 1982; Loughlin 
et al., 1984). Several hundred also occupy St. Matthew and Hall Islands in summer. The Pribilof Island 
population was estimated at 6,000 to 7,000 adults and 3,000 pups (Walrus Island) in 1960, with the 
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populations falling since then (Loughlin et al., 1984). Movement of males from the Aleutians to the ice front 
in the central Bering Sea apparently occurs in winter and spring (Burns et al., 1980; Lowry et al., 1982; 
Brueggeman and Grotefendt, 1986). 


The principal rookery (1,170 individuals) near the sale area is located on Walrus Island in the Pribilofs 
(Braham et al., 1980; Calkins, 1982, oral comm.; Lowry et al., 1982). As noted above, this rookery had 3,000 
pups in 1960 (7,000-8,000 total animals). Later surveys showed declines to 1,529 animals (1975), 1,996 (1979), 
1,172 (1981), and 600 (1982) (Loughlin et al., 1984; Merrick et al., 1987). The pup decline has been 
dramatic, dropping from 2,865 in 1960 to 334 in 1982, and less than 200 in 1987 (USDOC, NOAA, NMFS, 
1988). 


For additional information on Steller sea lion biology and population trends, refer to the NMFS October 25, 
1990, biological opinion in Appendix C. 


c. Endangered and Threatened Birds: 


(1) Short-Tailed Albatross: The endangered short-tailed albatross 
(Diomedea albatrus) is a pelagic seabird that may occur rarely or as a seasonal transient in or near the sale 
area. The short-tailed albatross was once abundant and widespread in the North Pacific, and was probably 
the most abundant albatross in Alaska waters (reported to number in the millions) (De Gange, 1981; 
Hasegawa and De Gange, 1982). Activities of feather hunters on the nesting grounds reduced the species to 
near extinction (Austin, 1949). Since its rediscovery as a breeding species on Torishima Island in the early 
1950’s, the short-tailed albatross has staged a slow comeback and now numbers approximately 400 
individuals--nesting on the Japanese Senkaku Islands of Torishima and Minami-Kojima. 


The short-tailed albatross was once found in abundance during summer in the Alaskan waters of the Bering 
Sea, Aleutian Islands, and the Gulf of Alaska. Sightings and band returns of the birds are still occasionally 
reported from these areas. The FWS has received numerous sightings since 1982--primarily from the Gulf of 
Alaska and the western Aleutian Islands. Short-tailed albatrosses are surface feeders and often feed 
nocturnally on squid which come to the surface primarily at night (Hasegawa and De Gange, 1982). 


The Navarin Basin is within the marine range of the short-tailed albatross (Palmer, 1962), although there 
have been no recent sightings within the proposed sale area. Since the Navarin Basin area is rarely under 
observation, this paucity of sightings does not necessarily preclude the presence of the species within the area. 


(2) American and Arctic Peregrine Falcon: There are three subspecies of 
peregrine falcon: the American peregrine falcon is listed as endangered, the arctic peregrine falcon is listed 


as threatened, and Peale’s peregrine falcon is a nonendangered subspecies. Peale’s peregrine falcon nests on 
coastal cliffs throughout the Alaska Peninsula, the Aleutian islands, and southeast Alaska. The American 
peregrine falcon nests throughout interior Alaska, and highest densities occur along portions of the Yukon, 
Tanana, and Porcupine Rivers. 


The arctic peregrine falcon nests along north slope rivers (Colville and Sagavanirktok) and cliffs along the 
northwest coast (Norton and Kotzebue Sounds). All evidence, including an extensive banding program, 
demonstrates that the arctic and American peregrine falcons are long-range migrants and do not overwinter 
in Alaska. However, during the winter of 1983 sightings of peregrine falcons were made along the ice edge 
southwest of St. Matthew Island (see FWS Biological Opinion, Appendix C). It is very unlikely that the 
peregrines sighted were arctic or American peregrine falcons, but were probably subspecies that are not 
considered endangered or threatened. Therefore, it is not likely that the arctic or American peregrine 
falcons are found near or within the proposed sale area. 
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5. Nonendangered Cetaceans: There are several nonendangered cetaceans that occur in 
or adjacent to the Navarin Basin proposed sale area. They include the beluga whale (Delphinapterus leucas), 
Bering Sea beaked whale (Mesoplodon stejnegeri), Dall’s porpoise (Phocoenoides dalli), giant bottlenose 
whale (Berardius bairdii), goosebeak whale (Ziphius cavirostris), killer whale (Orcinus orca), and the minke 
whale (Balaenoptera acutorostrata). These species are protected under the Marine Mammal Protection Act 
of 1972 and the International Convention for the Regulation of Whaling of 1946. See Graphic 3 for general 
distributions of nonendangered cetaceans. 


a. Beluga Whale: Beluga whales are circumpolar in Arctic and Subarctic waters, 
numbering at least 30,000 in the North American Arctic (Sergeant and Brodie, 1975). Belugas are abundant 
in Alaskan waters, especially above 60°N. latitude. At least two stocks are generally recognized, one in the 
Cook Inlet/ Gulf of Alaska region and the larger population(s) in the Bering, Chukchi, and Beaufort Seas. 
The Alaskan population is at least 9,000 and, perhaps, could be as high as 16,000 individuals. The summer- 
resident population of Bristol Bay is estimated at between 1,000 and 5,000 individuals (Sergeant and Brodie, 
1975). Belugas occur in the Navarin Basin in association with the seasonal pack ice in winter and spring 
(Brueggeman, Grotefendt, and Erickson, 1984). Belugas feed from midwater to the bottom, primarily on fish 
(such as salmon, smelt, flounder, and sole), and usually in shallow waters of the continental shelf and at the 
mouths of major rivers. 


b. Bering Sea Beaked Whale: This species, endemic to the Subarctic and the cold, 
temperate North Pacific Ocean, ranges from northern Japan, along the Aleutian and Pribilof Islands, and 
through the Gulf of Alaska to northern California. Bering Sea beaked whales have not been observed in the 
sale area, but two sightings were reported in adjacent areas. During a summer survey in 1979 (along the 
central Aleutian Islands), 52 individual whales were observed in 7 pods ranging from 5 to 15 animals per 
group. The whales were observed in waters off the continental slope ranging in depths from 730 to 1,560 m 


(Loughlin et al., 1982). 


c. Dall’s Porpoise: Dall’s porpoise are sighted in the sale area from spring through 
November (Brueggeman, Grotefendt, and Erickson, 1984). They occur in shallow waters but have been most 
frequently sighted in waters over 100 m deep. Concentrations occur from June through November along the 
shelf break from the Pribilof Islands to Cape Navarin. This species ranges from Baja California, along the 
western coast of North America, and across the North Pacific Ocean to the coastal waters of Japan. The 
northern limit of the species is generally Cape Navarin (62°N. lat.) in the Bering Sea, although they have 
been observed as far north as 66°N. latitude (Morris, Alton, and Braham, 1983). Migratory movements are 
not well understood, but available information suggests local migrations along the coast and seasonal 
onshore/offshore movements through the sale area. The estimated size of the North Pacific Dall’s porpoise 
population (not including coastal waters from California to Washington) is 840,000 to 1,300,000 animals 
(Bouchet, 1981). Dall’s porpoise usually travel in small schools of 2 to 20 animals and feed predominantly on 
capelin, hake, and herring. Morejohn (1979) reported that Dall’s porpoise breed and calve year-round in the 
northeastern Pacific waters from southern California to Alaska. Killer whales are natural predators of Dall’s 
porpoise. 


d. Giant Bottlenose Whale: This species is endemic to the North Pacific and 
ranges from St. Matthew Island, through the Gulf of Alaska, to southern California (Rice, 1974). Whaling 
records from Japan indicate a greater density of giant bottlenose whales in waters over 1,000 m deep, and it 
is assumed that they are similarly distributed in Alaskan waters. These whales feed predominantly on squid 
and demersal fish (Rice, 1978). Studies in Japan indicate that mating activity peaks during October and 
November, and peak calving occurs from March to April (Kasuya, 1977). 


e. Goosebeak Whale: This species is found in all oceans of the world, except for 
Arctic and Antarctic waters (Moore, 1963). It may be the most abundant beaked whale in the eastern North 
Pacific. There was only one sighting in the southern Bristol Bay/Bering Sea area (Braham et al., 1977). 


. 


4 25 III-25 
A 


Sightings of goosebeak whales in the Gulf of Alaska occurred in water depths greater than 1,200 m. It 
appears that they inhabit the deeper waters of the Pacific (Morris, Alton, and Braham, 1983). Goosebeak 
whales feed on deep-sea fish and squid (Kenyon, 1961). 


f. Killer Whale: Killer whales are observed in all major oceans and seas of the 
world and appear to increase in abundance shoreward and toward the poles of both hemispheres (Mitchell, 
1975). In the Pacific Ocean, they are more closely associated with Subarctic waters than with polar or 
tropical waters. It is hypothesized that killer whales are year-round residents, but they have most frequently 
been observed from May through March (Brueggeman, Grotefendt, and Erickson, 1984). Killer whales are 
sighted throughout the Navarin Basin although they are more commonly observed in waters less than 200 m 
deep. Several observations were also made in waters up to 3,000 m deep. The whales commonly feed on sea 
lions and harbor seals, which are abundant in shallow waters. Killer whales are also abundant southwest of 
St. Matthew Island along the continental shelf. Killer whales appear to be opportunistic feeders, eating 
mostly fish (such as salmon) and switching to marine mammals when fish are less abundant. The distribution 
and movements of killer whales are, in part, related to the availability of prey, especially fish and marine 
mammals. The North Pacific killer whale population is regarded as abundant. 


g. Minke Whale: Minke whales are baleen whales, which inhabit all oceans of the 
world except equatorial regions. The species occurs broadly over the North Pacific and into the southeastern 
Chukchi Sea during the summer months and migrates to southern latitudes (approximately 25°N. lat.) during 
the winter. The North Pacific population is categorized as abundant, and sightings of this species have 
occurred in the pack ice in April. Minke whales apparently occur in the Bering Sea on a year-round basis, 
with concentrations near the Aleutian Islands and the Pribilof Islands during summer (Braham and 
Dahlheim, 1981). Over 95 percent of all minke whale sightings in the NMFS database were within the 200- 
m isobath, and most were in shallow coastal waters (Morris et al., 1983). Minke whales feed locally on 
abundant fish, euphausiids, and copepods. Euphasiids are the preferred prey in the North Pacific, followed 
by schooling fish and copepods. Field studies conducted by Brueggeman found minke whales present in the 
Navarin Basin all year (Brueggeman, Grotefendt, and Erickson, 1984). 


C. Social and Economic Systems 


1. Commercial Fishing Industry: The major Bering Sea fisheries in the proposed sale 
area were once largely conducted by foreign nations, principally the Japanese, but changes in the regulatory 
regime to allocate more of the groundfish resource to American fisherman have resulted in the virtual 
complete elimination of foreign participation. The U.S. effort is now directed toward midwater and bottom 
trawling for a variety of groundfish and several semidemersal species of finfish. There also is a limited 
longline fishery for sablefish and flounders. Former shrimp-trawi fisheries have been abandoned duc to 
declines in these stocks. Some nations are engaged in joint ventures with American trawlers where the catch 
is sold to and processed aboard the foreign processor vessels. Joint ventures (JV) are not active in the 
Navarin Basin at this time. There is a JV fishery for yellowfin sole (Weeks, 1990, oral comm.). 


American commercial fisheries most likely to be influenced by the proposed action are almost entirely 
peripheral to the Navarin Basin proposed sale area. These fisheries are confined to a pot fishery for blue 
king crab near St. Matthew Island, opilio Tanner crab in the general lease sale area, and a relatively simited 
fishery for brown king crab within or near the Navarin Basin. 


a. Regulation and Management: The State of Alaska establishes regulations for all 


domestic commercial fisheries onshore and offshore. Domestic regulations outside the territorial waters of 
the State are controlled by the Fishery Conservation and Management Act (FCMA) of 1976 (Public Law 
94-265, 90 Stat. 331, codified as amended in scattered sections of 16 U.S.C.). Prior to 1976, nations fishing in 
the eastern Bering Sea were limited as to harvest levels and fishing areas by bilateral agreements negotiated 
with the U.S. The FCMA requires all fisheries (foreign and domestic) from 3 to 200 mi offshore to be 
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managed by a Federal fishery management plan. This area is called the Exclusive Economic Zone, or EEZ 
(Fig. I11-18). In this zone, the U.S. has the responsibility to regulate all fishing--both foreign and domestic-- 
for conservation, economic, and social reasons. It further mandates “consistency” between any domestic 
management plan for fisheries from 0 to 3 mi offshore and for the same stocks and fisheries 3 to 200 mi 
offshore. While foreign vessels are not entirely prohibited from fishing within the EEZ, their harvests are 
restricted to those species that are not utilized or are underutilized by American fishermen. There is a 
Domestic Annual Harvest (DAH) and a Total Allowable Catch (TAC) for each commercial specics. 


Present domestic harvests are based on economic conditions and management allocations. The NPFMC has 
recently published a notice in the September 5, 1990 Federal Register (55 FR 36302) stating the following: “ 
any fishing vessels entering the groundfish, crab, or halibut fisheries that currently are under the jurisdiction 
of the North Pacific Fisheries Management Council...will not be assured of future access to those fisheries if 
a moratorium in those fisheries is developed and implemented." This notice was promulagated to reduce the 
over-capitalization in these fisheries by attempting to reduce vessel construction and entry. Table III-10 
shows current harvests from the eastern Bering Sea by species. This single-season effort is not representative 
of long-term harvests. 


A portion of the Navarin Basin lies within the Bering Sea management area of the EEZ. Navarin Basin 
commercial fisheries outside the 200-mi limit but east of the U.S./U.S.S.R. Convention Line of 1867 are 
managed by international agreement. 


The International Pacific Halibut Commission, headquartered in Seattle, manages halibut fishing both within 
and outside the EEZ. While halibut are scarce in the Navarin Basin, the fishery regulations promulgated by 
this agency apply. Current allocations do not allow for any nations other than the U.S. and Canada to 
harvest halibut from the North Pacific or Bering Sea. Foreign vessels taking halibut incidental to other 
allowed species must return the halibut to the waters. 


b. Groundfish: Navarin Basin waters are most productive for the numerous 
demersal or bottom-dwelling fish loosely identified as groundfish or bottomfish (and rarely whitefish). The 
Bering Sea groundfish complex may be grouped into three categories: (1) small flounders of the shelf 
(yellowfin sole, Alaska plaice, rock sole); (2) demersal and semidemersal species of the outer shelf and upper 
continental slope (pollock, cod, rockfish, Atka mackerel); and (3) large flounders of the lower continental 
slope (arrowtooth flounder, halibut, Greenland turbot, sablefish). 


In the Navarin Basin proposed sale area, commercial fishing for groundfish is now conducted entirely by 
American vessels. Eastern Bering Sea groundfish fisheries have developed rapidly during recent years, and, 
at the same time, domestic joint-venture fisheries for this resource also are being phased out. Market 
conditions, worldwide improvements in processing technology, advances in transportation and resulting 
regulatory changes have caused this EEZ fishery to become entirely domestic. 


Presently, the walleye pollock is the species taken in greatest number and weight, but future developments 
may lead to larger harvests of other groundfish, such as sablefish. Sablefish usually are caught on longlines 
with baited hooks suspended from a buoyed line extending for several miles. Trawling is the prevalent 
fishing method for groundfish, with various size trawlers and trawl-net deployments in use. The larger 
trawlers have onboard processing capabilities, while smaller vessels deliver to larger mothership processors. 
Some trawlers work in pairs with a single trawl net. Trawls vary in size, depth, and areal deployment; they 
depend on the fished species, ocean-bottom conditions, vessel design, and sea conditions. Trawls are 
deployed over considerable area and time and are dependent on catch rate. While trawling-vessel 
maneuverability and speed are considerably restricted, a vessel under good sea conditions can operate 24 
hours per day so long as the catch rate does not exceed capacity. 
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Table II-10 
Groundfish Harvest (Bering Sea/Aleutian Islands) by Species, 


Fishery, and Year, 1985-1989 
(1,000 metric tons round weight) 
Joint 
Species Year Domestic Venture Foreign Total 
Atka Mackerel 1985 ¥ ¥ bd ¥ 
1986 0 32 0 32 
1987 0 30 0 30 
1988 1.95 19.6 0 216 
1989 17.99 0 0 17.99 
Pacific Cod 1985 4% 41 $7 ls4 
1986 37 64 40 141 
1987 45 57 S4 157 
1988 86.7 109.8 0 196.5 
1989 168.9 0 0 168.9 
Sablefish 1985 3 0 0 4 
1986 6 0 0 6 
1987 8 0 0 8 
1988 6.6 02 0 6.6 
1989 44 0 0 44 
Pollock 1985 31 378 820 1,229 
1986 48 835 352 1,236 
1987 218 1,032 4 1,254 
1988 516.6 826.2 0 1,342.8 
1989 1,294.50 0 0 1,294.5 
Flatfish 1985 0 173 148 320 
1986 7 217 78 302 
1987 24 215 7 246 
1988 35.5 328.6 0 364.1 
1989 230.3 0 0 230.3 
Rockfish 1985 1 0 0 2 
1986 1 1 0 2 
1987 3 1 0 4 
1988 2.6 2.1 0 4.7 
1989 72 0 0 7.2 
Groundfish 1985 81 636 1,033 1,751 
1986 100 1,156 475 1,732 
1987 298 1,342 68 1,708 
1988 650.1 1,298.1 0 1,948.3 
1989 1,726.8 0 0 1,726.8 


Source: Pacific Fisheries Information Network, 1987, 1989, 1990. 


Y Joint venture/foreign fishing closed in these areas in 1989. 129 


Currently, most Bering Sea groundfish are processed offshore, however, onshore processing plants are 
increasing. Most pollock and smaller groundfish are ground into surimi--a kind of fish paste that later can be 
reconstituted into and marketed as a variety of fish products. Larger fish ar filleted, and many of the 
byproducts are converted to fish meal. The processed product is frozen. 


Halibut supports a domestic longline fishery in the southeastern Bering Sea that dates from 1928 (Thompson 
and Freeman, 1930), but catches were infrequent until 1952 (Dunlop et al., 1964). During the 1970's this 
commercial fishery remained at a relatively low (but stable) catch level; however, since 1981, the harvests 
have been increasing duc to increased abundance, and in 1989 a total of 1.2 million Ib was harvested from 
this area (IPHC, 1990). 


There is a small vessel, small scale-longline fishery for halibut and cod by the people of the Pribilof Islands. 
These boats usually fish within 4 miles of the Islands. This small-scale fishery may expand to larger vessels 
operating over a larger area. A new harbor in St. Paul should help this expansion. 


c. Salmon: The domestic commercial salmon fishery is coastal, occurring from the 
eastern Aleutian Islands to Kotzebue Sound. Bristol Bav is the major salmon fishing area. Large numbers 
of salmon are also harvested along the North Alaska Pea.isula, in the eastern Aleution Islands, and in 
southwest Alaska. In the coastal eastern Bering Sea region, recent salmon harvests have been at record 
levels for many areas. In 1989 about 3.2 million salmon were harvested from coastal Bering Sea areas other 
than Bristol Bay (ADF&G, 1989). The productivity of salmon runs is cyclic for undetermined reasons; 
weather is also a significant factor. Mild winters may increase the survivability of eggs and larvae. A 
reduction in some runs is probable; however, current management practices should preclude the record lows 
of former years. Demand for salmon, as well as the price paid, should increase as processing and marketing 
improve. 


There is a Japanese high-seas gillnet fishery outside the EEZ waters of the Navarin Basin. This fishery 
harvests salmon of Asian origin and also catches varying numbers of salmon that spawn in American waters. 
In 1987, the Japanese salmon fishery harvested about 9.5 million sockeye salmon and about 116,000 chinook 
salmon destined for Alaskan streams (Meacham, 1987). 


d. § Herring: Herring fisheries are located at Herendeen Bay and Port Moller on 
the north Alaska Peninsula, off Togiak in Bristol Bay, off Unalaska Island, at Security Cove near Goodnews 
Bay, off Nelson Island, in Norton Sound, off Cape Romanzof and in isolated coastal areas where herring 
spawn. Prior to 1980, a Russian herring-trawl fishery occurred on the herring overwintering grounds 
northwest of the Pribilof Islands. The Japanese had a nearshore herring giilnet fishery off the western coast 
of Alaska in 1968 (Wespestad, 1978). The North Pacific Fisheries Management Council (NPFMC) has 
barred Japan and the U.5.S.R. from harvesting herring in the EEZ to preserve the resource for the 


e. Crab: All crab species in the eastern Bering Sea are harvested entirely by the 
American fleet; with most harvests governed by guideline harvest levels that limit some of these fisheries to 
only a few days or weeks. The Bristol Bay red king crab fishery has been closed during some years. The 
1989 harvest of 10.3 million Ib was taken in 11 days (Sept. 25-Oct. 6) (ADF&G, 1990). The Bering Sea crab 
fishery has expanded to more distant fishing areas and intensified fishing for Tanner (bairdi and opilio), and 
blue and brown king crab. A number of crab vessels are now converted to trawlers to fish for other species 
during the off-season. The Bristol Bay red king crab fishery may not return to its early level (a record catch 
of 129.9 million Ib in 1980) (ADF&G, 1989), but in time reduced fishing should allow the population to 
return to where a larger annual harvest is possible. 


Blue king crab is the major commercial species in the area. A total of 1.3 million lb of blue king crab was 
harvested near St. Matthew in 1988 by a total of 46 vessels in a 4 day period (ADF&G, 1989). Low numbers 
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of this species resulted in a closure of the Pribilof Island area in 1987 and 1988. Small numbers of red king 
crab are caught in the Northern District, but the poundage is not significant. Tanner crab (Chionoecetes 
Qpilig) and its hybrid are fished in portions of the Navarin Basin, but fishing effort, compared to other areas 
of the Bering Sea, has been light. 


The brown king crab and Korean hair crab fisheries have declined in catch and effort with 160,441 Ib of 
brown king crab harvested by 11 vessels in 1988. Most of this was caught near St. Matthew Island in August. 
Only a small amount of hair crab were caught in 1988 due to declining stocks and only a incidental catch to 
the C. opilio fishery can be expected in 1989 (ADF&G, 1989). In 1987 about 418,000 Ib of brown king crab 
were taken west of St. Matthew Island while the harvest of Korean hair crab was virtually nil. The crab 
fishery is a pot fishery conducted without restriction on the number of pots that may be fished in Bering Sea 
waters for any species. Crab pots are quite large. The frames are square or rectangular, have 6 feet or more 
to a side, and weigh 600 to 700 Ib. A biodegradable seam or “door” is used to ensure that lost pots do not 
continue to entrap crab over an extended period with subsequent loss to the resource. The baited pot is 
tethered to a buoy and allowed to fish or "soak" for several days before recovery. Only male king and 
Tanner crabs are harvested, and a minimum carapace (shell) width has been set for each species in each 
management district. Bering Sea crab vessels are now much larger than the earlier vessels used in these 
fisheries. They average 95 to 100 ft in keel length. Adverse weather conditions and lack of sheltered 
anchorages dictate the use of these larger vessels. 


There is a large, incidental catch of crab by foreign and domestic trawl fisheries in the Navarin Basin. Area 
restrictions on trawling help reduce this incidental catch. Research to preclude crab capture by trawls is also 


f. | Shrimp: Bering Sea shrimp populations, similar to those elsewhere in Alaska, 
are depressed and do not support a fishery. Formerly, Makushin and Unalaska Bays on Unalaska Island 
supported some commercial effort, but they no longer have fishable populations. 


g- Snails: The Japanese have conducted an occasional longline-pot fishery for these 
mollusks since 1971. This fishery occurs east of 175°W. longitude on the continental shelf and northwest of 
the Pribilof Islands. Little is known of Japanese fishing techniques, but in 1973 one vessel fished about 6,000 
pots on 12 groundlines. All processing occurs aboard the catch vessel. Snail meats are removed from the 
shell by crushing, cooked, and finally frozen. A characteristic of this snail fishery is that where there is an 
abundance of snails there is also a high biomass of fish and epibenthic invertebrates (MacIntosh, 1980). 


h. §§ Squid: There are several species of squid in the eastern Bering Sea that are 
harvested and processed with the groundfich-trawl catch. The 1984 allocation to foreign fishing flects was 
7,242 metric tons (t) annually; however, only about 3,106 t were harvested--equaling only 42 percent of the 
allocation. The exact nature and size of Navarin Basin squid stocks are not well defined, but they are 
thought to be large. 


i. Octopus: Octopus usually are caught incidental to the king crab fishery and are 


used for halibut bait in the American domestic fishery. There also has been a minor trawl effort, mainly 
bycatch and harvests have ranged from about 1,300 Ib in 1980 to about 21,334 lb in 1989 (ADF&G, 1990). 


2. Local Employment: This section deals specifically with local employment in the 
communities of St. Paul and Unalaska since these are the only communities in the Bering Sea Region 
specified as support-base sites. 

a. St. Paul: The St. Paul economy has benefited from two cash settlements during 


recent years. The first cash settlement was an Indian Claims Commission (ICC) setilement for unfair and 
unjust treatment of the Alcuts during the period 1870 to 1946. In 1983 the communities of St. Paul and St. 
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George received a total of $8.5 million. Eighty percent of the funds went as direct payments to individuals 
and 20 percent went to the communities as a whole. This money is controlled by the IRA council. The 
second cash settlement resulted from the end of Government involvement in the fur seal industry. The fur 
seal act amendments allocated $20 million for development of an economy no longer based on sealing. St. 
Paul received $12 million. Much of this transition money has been used to upgrade and add infrastructure. 
In addition, the City of St. Paul, the Tanadgusix Corporation (TDX), and the IRA council have used part of 
these funds to establish a transition labor force in an attempt to guarantee every household with at Icast 1 
full-time-equivalent (FTE) job paying a minimum of $9 per hour. 


Since the St. Paul economy had been exclusively based on the seal harvest in the past, termination of sealing 
jobs meant that immediate retraining of workers was necessary. As one attempt at this, the TDX (the local 
Alaska Native Claims Settlement Act village corporation) began a fisheries demonstration project in 1981. 
They hired consultants to train locals in fishing and processing. They also bought equipment for this 
fledgling industry. During the first year of the project (1982), 18,000 Ib of halibut were caught and processed. 
During 1983 more training was provided through the University of Alaska’s Cooperative Extension Agency. 
The catch for that year was only 4,000 Ib because most of the fishing time was spent in training. 


In 1984 the IRA Council guaranteed loans for the purchase of equipment and boats with the ICC settlement 
money. The number of St. Paul fishermen went from 6, during the 1982 and 1983 seasons, to 29 in the 1984 
season. The harvest for 1984 was 148,000 lb of halibut and in 1985 it was 143,000 Ib (Steven R. Braund and 
Associates, 1986). The TDX sold the fish processing plant to the IRA Council in 1984. The fish are gutted 
at sea by the fishermen and then weighed, headed, and iced at the processing plant before being shipped to 
Anchorage for sale. The plant generally employs 5 seasonal workers and a plant manager. The workers are 
mostly young people aged 16 to 17 (Steven R. Braund and Associates, 1986). 


St. Paul fishermen fish in the International Pacific Halibut Commission’s regulatory area 4c. The 1985 
season opened in June and was scheduled for fishing 1 day off and 1 day on until August and then every day 
thereafter until October or until 600,000 Ib of fish were caught. The quota was reached in July. More than 
50 percent of the catch was taken by large vessels from outside the area. These vessels that can take 20,000 
to 40,000 Ib of fish in a day, to a great extent, determine the length of the season. 


As one step toward economic development, the City of St. Paul has begun constructing a harbor. St. Paul 
hopes to become a service center for the Bering Sea fishing fleet. At a minimum, St. Paul officials want to 
provide water, fuel, and crew changes for the fleet. In addition, the development of a fish processing industry 


is a goal of St. Paul planners. 


In 1984 a breakwater for the harbor was constructed. This was to be the first phase of a three-phase harbor 
project. Shortly after the end of the 1984 construction season, the breakwater was washed ashore during a 
storm. The breakwater was later reinforced with a cement caisson dock and was completed in 1986. The 
breakwater is to be extended by 1,050 ft, and a 1,000-ft inner breakwater will be added. In July 1988, the city 
reached an agreement with the COE for funds to complete the project (Alaska Journal of Commerce and 
Pacific Rim Reporter, 1988). 


St. Paul total resident employment increased from 242 positions in 1980 to 287 in 1982, and 346 in 1985. The 
FTE employment in 1985 was approximately 240 jobs. The total number of jobs in the economy (346) does 

not imply that an equivalent number of people held jobs during the course of the year. For example, people 
involved in the seal harvest generally took leave from other jobs to participate. 


The most significant change in employment over this period has been the loss of NMFS jobs. What once 
comprised 55 to 60 percent of total employment dropped to 0.9 percent. Part of this decline was offset by 
the harvest conducted by the IRA Council. The subsistence harvest accounted for 8.7 percent of total 
employment. Much of the slack was taken up by the City of St. Paul which accounted for 3.8 percent of 
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employment in 1982 and 21 percent of employment in 1985. In addition, TDX increased its employment 
during this transition period. In 1985, construction was also a large element of the St. Paul economy, 


representing 14.5 percent of employment. 


Approximately 5 percent of the jobs on St. Paul Island are with the Federal Government. This includes 
employment by the USCG, the Post Office, NMFS, NOAA, the Federal District Court, FWS, and the FAA. 


b. | Unalaska: Unalaska originated as a traditional Aleut village. In recent times, 
however, the fishing boom has caused a shift in the composition of the population. Today the Aleuts are a 
minority within the city. In 1980, Unalaska was the number one fishing port in the U.S. in terms of dollar 
value of all harvests. For a period of time in the early eighties, the king crab stock, and in turn the local 
economy, declined dramatically (Impact Assessment, Inc., 1987). As a result of the decline in the king crab 
stimon, and various species of crab are also harvested and now processed in Unalaska. Once again, 
Unalaska is experiencing a boom as a result of fishing industry activity. In 1987, the dollar value of the 
Bering Sea crab harvest, both king crab and opilio Tanner crab, surpassed that of 1980, bringing in an 
estimated $127 million for the harvesters and $500 million for processors (Anchorage Daily News, 1988). 


The Bering Sea fishery is dominated by a Seattle-based harvesting and processing flect. Less than 1/3 of the 
195-boat Tanner crab fleet and 24 of 162 U.S. bottomfish trawlers are based in Alaska. Most of the Alaskan 
boats are not based in the Aleutian Islands (Anchorage Daily News, 1988). Despite this fact, Unalaska is 
capturing an increasing portion of fishing industry dollars. In 1986, the processing of bottomfish into surimi 
began. In addition, in 1987 Unalaska was the export point of an estimated $1 billion worth of Bristol Bay 
salmon (Anchorage Daily News, 1988). The community is also an important service and resupply center for 
the industry. 


As of March 1986, there were six seafood processing companies in Unalaska. These processors employed 400 
to 500 workers during the peak harvest season. In the past, few of these workers were Unalaska residents. 
However, in conjunction with recent cost-cutting measures, companies have been hiring more local personnel. 
Furthermore, the year-round processing operations will be more likely to attract a less transient work force 
(Impact Assessment, Inc., 1987). 


Two Native corporations (the Aleut and Ounalashka Corporations) have a strung presence in the economy. 
The Aleut Corporation owns a sand and gravel company and a ship repair and support company in Unalaska. 
The Ounalashka Corporation, which has recently shifted its focus to real estate, owns a service station and 
the American President Lines, a container cargo service between Unalaska and Japan and Korea (Impact 
Assessment, Inc., 1987). 


Despite tie downturn in the fishing industry, the City of Unalaska has done well in maintaining general fund 
revenucs. Between FY 1981 and FY 1983, the revenues of the general fund increased from $3,286,515 to 
$3,906,136. From FY 1983 to FY 1986 revenues gradually declined to $3,446,190. Much of this decline is 
attributed to a decrease in the raw fish tax returned to the community by the State and other State revenue 
sharing programs. In FY 1981, State aid and grants contributed 19 percent of total general fund revenues. 
This contribution peaked at 34 percent in FY 1983 and then declined to 25 percent by FY 1986. Property 
taxes and sales and use taxes now contribute a larger portion of general fund revenues. The entities that pay 
the largest portion of community taxes are the Ounalashka Corporation, Alaska Commercial Company, and 
the seafood processors (Impact Assessment, Inc., 1987). 


Funding for capital improvement projects increased significantly for the periods FY 1981 to FY 1985, and 


then declined considerably in FY 1986. For example, grants for capital improvements totalled $1,300,000 in 
FY 1982, increased to $11,490,107 in FY 1985 and then declined to $7,055,656 in FY 1986. The decline in 
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1986 represents, in part, the completion of a new airport terminal and improvements to the community's 
electric utility (Impact Assessment, Inc., 1987). 


c Future Environment Without the Proposal: 


(1) St. Paul: The future of the present St. Paul population is dependent on 
the community's participation in the fishing industry. If St. Paul is successful in attracting the fishing fleet 
into the harbor and providing water, gas, and crew changes, it is estimated that a one-for-one trade could 
take place between public sector (transfer-payment funded) jobs and private sector (fishing-industry funded) 
jobs. Employment and population would, therefore, remain constant. Any activity in the industry above this 
minimum (c.g. other services, fish processing, or actual fish harvesting jobs) would cause an increase in 
employment on the island. 


(2) Umalaska: Unalaska is expected to continuc as an important regional 
center for the Aleutian Islands and will continue to attract fishing industry activity. Modest growth in fishing 
industry jobs is expected at least through the 1990s and well as into the next century. Employment in the 
fishing industry is predicted to grow by 10 percent in cach of the years 1988, 1989 and 1990. Thereafter, 
employment should grow by approximately 1 percent per year throug the year 2000. Overall employment in 
the Unalaska economy is expected to grow modestly during this period. Employment growth should average 
approximately 3 percent per year, with the largest percentage changes taking place between 1987 and 1990. 


3. Subsistence-Harvest Patterns: This section deals specifically with the use of subsistence 
resources by the residents of Unalaska and St. Paul (specified in the scenario as support-base sites), and 
more generally with subsistence-harvest patterns elsewhere in the lands adjoining the castern Bering Sca. 
This part of western Alaska is divided for descriptive purposes into four regions: Norton Sound, the Yukon- 
Native linguistic and cultural regions used in the ANCSA of 1971. Figure III-19 shows the locations of 
communities in the regions and subregions of western Alaska. 


The people of western Alaska variously participate in a way of life referred to as “subsistence.” While new 
cultural elements have been added over time, primarily from changes in material culiure, this method of 
living is a cont/auation of centuries-old traditional patterns. Characteristics of this way of living include 
activity patterns that are extremely seasonal and regulated and conditioned by the migratory behavior of 
major subsistence fish and wildlife species. Subsistence activities also are strongly localized, occur at 
appropriately productive spots, and are guided by knowledge systems that are maintained by the best hunters 
and elders. Finally, subsistence activities are regulated by traditional systems of local and recognized rights, 

and appropriate behaviors that can reflect social, cultural, and spiritual relations among people 
and their relationships with the other living creatures of the natural world. 


Alaska statutes define “subsistence uses” as those customary and traditional uses of fish, wildlife, and 
vegetation for direct personal, family, and community needs (AS Sec. 16.05.940). Federal law similarly 
defines Alaskan subsistence and recognizes subsistence use of resources along with other uses on al! Federal 
lands in Alaska, as specified in Title VIII of ANILCA. While the subsistence provisions of State statutes and 
ANILCA are not racially defined, referring instead to “rural Alaska residents,” other Federal instruments 
recognize and permit subsistence pursuits only by Alaska Natives. These Federal instruments include the 
Marine Mammal Protection Act, the Endangered Species Act, and the Migratory Bird Protection Act In 
terms of definition, Sections 803 and 804 of ANILCA specify the following: 


“Section 803. As used in this act, the term ‘subsistence uses’ means the customary and traditional uses 
by rural Alaska residents of wild, renewable resources for direct personal or family consumption as 
food, shelter, fuel, clothing, tools, or transportation; for making and selling of handicraft articles out of 
nonedible byproducts of fish and wildlife resources taken for personal or family consumption; for 
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Norton Sound Region: 
|. Large-sea—mammai—hunting pattern. 


2. Smali-sea—mammai—hnunti 
inland— hunting, and fishing pattern. 


3. Norton Sound fishing ang coastai-— and 
inland—hunting pattern. 
Yukon—Kuskokwim Delta Region: 
4. Yukon River subregion. 
5. Bering Sea Coastal subregion. 
6. Kuskokwim River subregion. 


Bristol Bay Region: 


7. Togiak subregion. ry River 
8. Nushagak Bay subregion. 
9. Nushagak River subregion. et Vilage 
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10. tliamna Lake subregron. 
tt. Upper Alaska Peninsula subregion. 


Aleutian isiands Region: 
12. Lower Alaska Peninsula subregion. 
13. Eastern Aleutian Islands subregion. 


14. Pribsiof islands subregion. 


Source: USDO!, MMS, 1986. 
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barter, or sharing for personal or family consumption; and for customary trade. For the purposes of 
this section, the term: 


"1. ‘family means all persons related by blood, marrizge, or adoption, or any person living within the 
household on a permanent basis; and 2. ‘barter’ means the exchange of fish or wildlife or their parts, 
taken for subsistence uses: 


“for other fish or game or their parts; or 
“for other food or for nonedible items other than money if the exchange is of limited and 


noncommercial nature. 


"Section 804. Except as otherwise provided in this act and other federal laws, the taking on public 
lands of fish and wildlife for nonwasteful subsistence uses shall be accorded priority over the taking on 
such lands of fish and wildlife for other purposes. Whenever it is necessary to restrict the taking of 
populations of fish and wildlife on such lands for subsistence uses in order to protect the continued 
viability of such population, or to continue such uses, such priority shall be implemented through 
appropriate limitations based on the application of the following criteria: 


"1. customary and direct dependence upon the populations as the mainstay of livelihood; 2. local 
residency; and 3. the availability of alternative resources." 


By protecting such “customary and traditional" subsistence activities as bartering; sharing; customary trading; 
and the production of clothing, tools, and handicrafts, these laws recognize the importance of subsistence not 
only to the food supply but to a way of life. In many rural Alaska villages, subsistence pursuits structure and 
color all aspects of life. While subsistence generally is integrated into all parts of village life, this section 
examines its more economic aspects. Unlike Western industrial systems, subsistence systems are built 
directly on naturally occurring renewable resources. 


The remainder of this discussion on subsistence-harvest patterns focuses on the communities identified in the 
scenario as potential shore bases (Unalaska/Dutch Harbor and St. Paul Island) and the regional patterns 
characteristic of western Alaskan communities. 


a. Unalaska (Dutch Harbor): This discussion is derived from the description 
contained in the St. George Basin Sale 70 FEIS (Sec. III.C.2., USDOI, MMS, 1982), which is incorporated by 
reference, and is augmented by a subsequent study of subsistence use done in Unalaska (Veltre and Veltre, 
1982). With the development of a major seafood-processing industry, Unalaska has grown, in a relatively 
short period of time, from a village to a booming frontier town. Geographically and socially, however, the 
original Aleut village remains intact. The community’s subsistence harvest is generally characterized as a 
means of enhancing the quality of life, of being able to get outdoors, and of harvesting resources in 
conjunction with wage labor. Fishing, the principal subsistence activity, is undertaken by families and groups 
of friends and is sometimes associated with an all-day outing. To add a variety of special items to the diet, 
other subsistence resources-mushrooms, shellfish, seals, and trout--are exploited at various times of the year. 
As a whole, however, the primary orientation of the community is toward other forms of employment--a 
characteristic also shared by the community’s Aleut residents. 


Good hunters and fishermen--both Native and non-Native--are highly respected for their skills in harvesting 
resources and for their generosity in sharing such resources. Subsistence harvests generally are confined to 
Unalaska Bay, although increased population and pollution have forced people to travel farther from 
Unalaska to obtain desired resources. Sea lion ard harbor seal hunting areas are generally located beyond 
Unalaska Bay. On occasion, crews of commercial fishing vessels will use the opportunity of a fishing venture 
to hunt and gather resources from traditional subsistence sites outside of Unalaska Bay. Cabins and camps 
around the bay are still in use for harvesting subsistence resources. Although only a portion of the 


111-33 136 


community engages directly in acquiring such resources, networks for sharing food items involve virtually the 
entire resident community. Figure III-20 shows the primary marine hunting and fishing areas for Unalaska. 


Resource-harvest activities are significant in the food they provide and in the interpersonal and cultural bonds 
they foster. For Aleuts in Unalaska, subsistence activities serve to reinforce the continuation of cultural 
tradition (an identity that emerged anew following the passage of ANCSA in 1971). Cultural idenuuiication 
with subsistence resources occurs most strongly among the elderly, with specific resource items such as fur- 
seal parts acquired from the Pribilof Islands and other locally acquired marine-mammal resources. In a 
dietary sense, however, most people view the need for subsistence resources as a way of putting food on the 
tab'2. Salmon is the most important single resource for the entire population, with pink salmon the most 
widely used species. In 1981, 114 subsistence permits were issued, each of which allowed the catch of 250 
salmon. This amount was reduced to 75 in 1982, but additional permits were authorized in the case of 
proven need (Veltre and Veltre, 1982). Besides salmon, halibut and shellfish generally are preferred by non- 
Natives, whereas halibut, seal, and sea lion are most favored by the Native population. There were 
approximately 20 skiffs in Unalaska in 1981 and virtually all people owning skiffs were reported to fish for 
halibut (Veltre and Veltre, 1982). The same people that hunt for sea lion also hunt for harbor seal, with 
approximately 20 of each species the most frequently cited harvest figure for 1981 (Veltre and Veltre, 1982). 


While the entire community of Unalaska uses at least some local fish and wildlife resources, such resources 
generally are used to a greater extent in the diet of Native households (ranging from 20-50% of their diet) 
and cover a wider range of resources than those used by the non-Native community. 


b. Pribilof Islands: This discussion is based on the description contained in the St. 
George Basin Sale 70 FEIS (Sec. 111.C.2., USDOI, MMS, 1982), which is incorporated by reference, and 
augmented by a specific study of subsistence-resource uses on the Pribilof Islands (Veltre and Veltre, 1981) 
and other current pertinent information. Although only St. Paul Island is specified in the scenario, both St. 
George and St. Paul Island communities are embraced in this discussion because of the similarity of the 
resource base, the common use of fur seals for subsistence purposes, and the cultural ties that exist between 
these two Aleut communities. Subsistence resources commonly used on the Pribilof Islands are marine 
mammals, reindeer, fish, birds and bird eggs, and terrestrial plants and berries. Figure III-21 shows the 
generalized locations of subsistence harvests for both St. Paul and St. George Islands. 


The northern fur seal is the backbone of subsistence on the Pribilof Islands, in that it is a totally predictable 
resource. The vast majority of the northern fur seal population returns annually to the Pribilof Islands to 
breed. In the period prior to 1985, a commercial harvest of about 25,000 fur seals was carried out on St. 
Paul Island, whereas a subsistence-only harvest of some 350 seals took place at the same time on St. George 
Island. In 1985 a subsistence-only harvest was carried out on St. Paul under interim emergency regulations 
promulgated in the absence of U.S. Senate ratification of the international treaty regulating the annual 
harvest. 


When the commercial harvest was carried out, St. Paul residents obtained fur-seal parts directly from the 
commercial killing grounds. St. George residents also were able to acquire fur-seal parts from the 
commercial killing grounds to supplement their subsistence-only harvest. Fresh fur-seal hearts and livers 
were delivered to St. George on bimonthly flights during the harvest, and other fur-seal parts (flippers, 
shoulders, ribs, etc.) previously ordered by St. George households were frozen and delivered after the 
commercial harvest ended. Roughly 3,600 (7,935 Ib) to 4,000 (8,815 Ib) kg of frozen fur-seal parts have been 
shipped annually to St. George from the St. Paul commercial harvest. On St. Paul Island, the average 
household consumption of fur-seal meat was estimated by the Tanadgusix Corporation to include about 14 to 
20 Ib used weekly by each of about 125 households and an average of 15 to 20 35-lb seals used per household 
in the winter, or about 2,000 seals totaling about 70,000 lb for the entire community (Veltre and Veltre, 
1981). 
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FIGURE Ill—-21. GENERALIZED LOCATIONS OF SUBSISTENCE CATCH IN THE PRIBILOF ISLANDS 
AREA (1981) 


In 1985, the subsistence-only harvest on St. Paul Island recorded a kill of 3,384 fur seals, which represented 
42,381 kg (93,435 Ib) of dressed meat and parts (Zimmerman and Letcher, 1986). These weights are based 
on 12.5 kg (27.5 Ib) of dressed meat per fur seal--figures derived empirically from harvest samples. A total 
of 329 additional fur seals were taken on St. George Island in 1985 (Zimmerman, 1986, oral comm.) Based 
on the St. Paul harvest, Zimmerman and Letcher (1986) suggest a theoretical mean consumption of 0.2 kg of 
seal meat per person per day for 1 year. Using the 1980 populat‘on figure of 551, this factors out to 40,223 
kg or 3,218 seals (using a factor of 12.5 kg of dressed meat per seal) for the community of St. Paul. Applied 
to the St. George population of 158 in 1980, however, this consumption factor considerably exceeds the 
number of seals allowed to be taken for subsistence on the island. A total of 923 seals would be needed, 
using the St. Paul 0.2-kg factor, whereas 350 is the limit for the harvest on St. George. The difference is 
partially explained by the shipment of meat from St. Paul to St. George during the seal harvest. 


Halibut is fished from skiffs from mid-May through October. There are approximately 17 skiffs on St. 
George and 50 skiffs on St. Paul, although not all may be used in halibut fishing. Without direct access to 
salmon, the Pribilof Islands’ Aleuts use halibut extensively as a subsistence resource. Approximately 20 
halibut were used per household on St. Paul in 1980 through 1981, whereas 250 to 400 halibut were reported 
to have been used in the same time period on St. George (Veltre and Veltre, 1981). Halibut is especially 
important during Lent, when the Orthodox faith prohibits the eating of meat. Almost all the waters off of St. 
George Island are fished, while the southern and eastern waters are preferred off St. Paul Island. Dried 
salmon, a delicacy on the islands, is often obtained in trade with other Aleut communities. 


Sea lions are hunted from the shoreline mainly during the winter. A great deal of skill is required to assure 
landing the mammal, which may weigh from 350 to 550 kg. On each island, upwards of 35 to 40 sea lions 
are taken annually for subsistence use. Generally, more are shot and lost than are retrieved. Birds and bird 
eggs are also important in the subsistence-harvest cycle; perhaps more so on St. George than on St. Paul 
because of their greater abundance. Murres and kittiwakes are regularly harvested, although the list of 
marine birds used on the islands also includes cormorants, least auklets, fulmers, and puffins. The thick- 
billed murre comprises about 60 percent of the total mass of marine birds nesting on St. George Island 
(1,500,000 of 2,519,000 birds) and some 43 percent of those nesting on St. Paul Island (110,000 of 253,800 
birds) (Veltre and Veltre, 1981). There are so many of these birds avzilable that the extent of the harvest 
depends primarily on the amount of time spent in the undertaking. Reindeer, reintroduced on St. George 
Island in 1980 but not yet hunted there, are important as a subsistence resource on St. Paul Island, although 
the island’s herd is not managed as such. St. Paul had a herd of approximately 400 animals in 1980 through 
1981, but the herd on St. George constituted only 10 animals that survived the trip from Umnak Island. 
Eighty-seven hunting permits were issued in 1980 through 1981 by the Tanadgusix Corporation, with the 
assumption that most hunters were successful (Veltre and Veltre, 1981). 


In terms of rank ordering of subsistence resources utilized on the Pribilof Islands, fur seal and halibut head 
the list on both islands. Birds and bird eggs are used more than sea lions on St. George Island, with the 
reverse holding true on St. Paul Island, where use of sea lions is combined with reindeer use. Subsistence 
resources generally constitute about 50 percent of the dict of resident Aleuts. Although virtually the cstire 
coast of each island is used to acquire subsistence resources, the coastal reaches on the side of the island 
where each community is located are used more extensively for subsistence-harvesting purposes. 


c. Norton Sound Region: Subsistence-harvest patterns of the Norton Sound region 
are described in the Norton Basin Sale 100 FEIS (Sec. III.C.1., USDOI, Mé AS, 1985c). This description is 
incorporated by reference and serves as the basis for this discussion. The Yukon Delta fishing and small- 
sea-mammal-hunting pattern is incorporated into the subsequent discssion of subsistence in the Yukon- 
Kuskokwim Delta region. Besides the communities of Stebbins and St. Michael, which are grouped into the 
above fishing and hunting pattern, the other 15 communities of the Norton Sound region are representative 
of three other subsistence-use patterns: (1) large-sea-mammal hunting pattern; (2) small-sea-mammal- 
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hunting, inland-hunting, and fishing pattern; and (3) Norton Sound fishing and coastal- and inland-hunting 
pattern. 


As shown on Table III-11, the 15 communities constituting the three subsistence-harvest patterns represented 
a 1980 population of 5,651. Nome, the regional administrative and commercial center for the Norton Sound 
region, had a 1980 population of 2,301, which represented 40.7 percent of the total regional population. 
Aside from Nome, the region had an average village size of 258 people. With the exception of Nome and 
Unalakleet, the population of all the communities considered was 90 percent or more Alaska Native, 
predominantly of Inupiat Eskimo descent. Nome had a population in 1980 composed of 58.5 percent Alaska 
Natives, and the inner Norton Sound subcenter of Unalakleet was composed of 87.6 percent Alaska Native 
people. The open-skinboat (umiak) hunting of the Pacific walrus is economically and culturally the most 
important subsistence activity of the villages practicing the largesea-mammal-hunting pattern. Bowhead 
whales and other marine mammals also are important resources, and walrus hunting is an economic priority 
for the ivory produced. Most walrus hunting takes place as far as 60 mi offshore in the spring during the 
northern species’ migration. Like walrus hunting, bowhead whaling is a completely cooperative effort using 
skinboats. It is the basis of an elaborate food-distribution system and has enormous cultural significance for 
the entire community. 


Bearded seal (oogruk), ringed seal, and spotted seal are important food sources for both meat and oil in the 
small-sea-mammal-hunting, inland-hunting, and fishing pattern. Walrus also are )sarvested but not to the 
extent carried out in the large-sea-mammal-hunting pattern. A large variety of fish, including salmon, also 
are primary subsistence resources in this category of hunting communities. Moose, migratory waterfowl, and 
small game conclude the list of principal fish and wildlife resources used in this adaptation pattern. 

In the Norton Sound fishing and coastal- and inland-hunting pattern, salmon is the most important cash- 
producing resource and a critical subsistence resource as well. Herring and a wide variety of other finfish 
and shellfish also are harvested at various times of the year. Moose and caribou are the most important land 
mammals, while seals and beluga whales comprise the bulk of coastal-hunting resources. Migratory birds are 
harvested by all communities. 


By way of illustration, Table III-12 shows annual subsistence-resource harvests for the large-sea-mammal- 
hunting communities of Gambell, Savoonga, and Wales, with data averaged for the period 1962 through 1982 
(Alaska Consultants, Inc. with Stephen Braund and Associates, 1984). Comparable information is not 
available for Diomede or the King Island community of Nome--the other communities representative of the 
subsistence-harvest pattern. Walrus is shown to represent more than 70 percent of the total community 
harvest of Gambell and Savoonga, and almost half that of Wales. An average of 443 walrus were taken in 
Gambell, representing 155,050 kg of useable weight. In the other St. Lawrence Island community of 
Savoonga, the average catch during the two-decade period was 383 walrus, representing 134,050 kg of useable 
weight. Bearded seal and hair seal were the next most harvested subsiste 1ce resources in each of the three 
communities. Bowhead whale contributed from 3.2 to 3.5 percent of the total subsistence harvest among the 
three communities. The average total, per-capita harvest during this period ranged from 407 kg in Savoonga 
to 492 kg in Gambell. 


d. Yukon-Kuskokwim Delta Region: Subsistence-harvest patterns of the Yukon- 
Kuskokwim Delta region have been examined, among others, by Wolfe (1981) and Ficnup-Riordan (1982, 


1983), with the lower Yukon portic” © ihe regi~n described in the Norton Basin Sale 100 FEIS (USDOI, 
MMS, 1985c) and incorporated here by reference. The text entitled, “Subsistence Resource Availability by 
Village Group,” contained in Chapter 10 of Fienup-Riordan’s Technical Report No. 70 (1982) is also 
inccrporated by reference. Using the order of resources shown in Table III-13, the seasonal round of 
subsistence activities includes waterfowl hunting in the spring and fall and egg gathering in the spring. Scal 
hunting is primarily a spring activity, although ringed seal is also hunted in the fall. Walrus are hunted in 
June, where available. Herring and salmon (king, chum, and silver) are caught in the summer; and a wide 
variety of other fish species (including loche fish, blackfish, needlefish, pike, whitefish, and tomcod) are 
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Table Ill-11 
1980 Total Population and Alaska Native Population 
for the Norton Sound Region and Provisional July 1, 1988 Population Estimates 


Provisional 
1980 Total 1980 Total Percent July 1, 1988 
Population Population Native Population 
Estimates 
Large-Sea-Mammal-Hunting Pattern: 
Gambell 445 425 95.5 520 
Savoonga 491 463 94.3 S11 
King Island (community in Nome) y y y - 
Wales 133 122 91.7 158 
Diomede _139 1% 978 _184 
Subtotal 1,208 1,146 94.9 1,373 
Small-Sea-Mammal-Hunting, ‘aland- 
Hunting, and Fishing Patteri. 
Brevig Mission 138 138 100.0 178 
Teller 212 196 92.5 237 
Shishmaref 394 369 93.7 430 
Mary's Igloo -.. am oan me 
Subtotal v4 703 94.5 845 
Norton Sound Fishing and Coastal- 
and Inland-Hunting Pattern: 
Nome 2,301 1,347 58.5 3,403 
White Mountain 125 116 92.8 189 
Elim 211 203 96.2 293 
Golovin 87 85 97.7 157 
Koyuk 188 180 95.7 223 
Shaktoolik 164 159 97.0 197 
Unalakleet 623 S46 87.6 740 
Solomon ral z ra Y 
Council 2/ 2/ 2/ 2/ 
Subtotal 3,699 2,636 71.3 5,202 
Total 5,651 4,485 79.4 7,420 


Source: University of Alaska, ISER, 1986. 


Y Information included in Nome data. 
. Not available. 
y State of Alaska, 1989. 


Table III-12 
Annual Subsistence-Resource Harvests Averaged for the Period 1962 through 1982 
for Whaling Villages of the Norton Sound Region” 


Source Gambell Savoonga Wales 
Bowhead Whale 

Animals Landed 0.75 0.75 0.20 

Utilizable Weight” 6,675 6,675 1,780 

% of Total Harvest 3.2% 3.5% 3.2% 
Caribou 

Animals Landed 0.00 0.00 0.00 

Utilizable Weight 0.00 0.00 0.00 

“& of Total Harvest 0.0% 0.0% 0.0% 
Walrus 

Animals Landed 443.00 383.00 77.00 

Utilizable Weight 155,050 134,050 26,950 

% of Total Harvest 74.1% 71.2% 49.0% 
Bearded Seal” 

Animals Landed 700.00 250.00 150.00 

Utilizable Weight 16,000 20,000 12,000 

% of Total Harvest 7.6% 10.6% 218% 
Hair Seal 

Animals Landed 720.00 806.00 372.00 

Utilizable Weight 13,680 15,314 7,068 

% of Total Harvest 6.5% 8.1% 12.9% 
Beluga Whale 

Animals Landed 1.00 1.00 3.00 

Utilizable Weight 400 400 1,200 

% of Total Harvest 0.2% 0.2% 2.2% 
Polar Bear 

Animals Landed 6.00 20.00 3.00 

Utilizable Weight 1,350 4,500 675 

% of Total Harvest 0.6% 2.4% 1.2% 
Moose 

Animals Landed 0.00 0.00 

Utilizable Weight 0.00 0.00 

% of Total Harvest 0.0% 0% 


Table II-13 
Seasonal Subsistence Resources of the Coastal Communities in the 
Yukon-Kuskokwim Delta Region 


Jun Jul Aug Sep Oct Nov Dec Jan Feb 


Waterfowl 
Egg gathering 
Bearded seal 
Spotted seal 
Ringed seal 
Pacific walrus 
Pacific Herring 
Chinook Salmon 
Chum salmon 
Coho salmon 
Berry picking 
Burbot 
Blackfish 
Needlefish 
Northern pike 
Whitefish 
Tomcod 
Arctic fox 
Tundra hare 
Muskrat 
Ptarmigan 


Source: Fienup-Riordan, 1982. 


caught throughout the remainder of the year. Berry picking takes place in the fall, while hunting and 
trapping of small game takes place in winter and carly spring. 


Fienup-Riordan (1982) grouped 25 villages into six subregions for the purpose of qualitativ: examination of 
subsistence practices. A larger segment of communities was used in the Association of Village Council 
Presidents and Nunam Kitlutsisti compilation of subsistence-harvest data in quantitative terms for the years 
1974 and 1976. The 45 communities for which subsistenccharvest data are reported were divided into three 
communities of the Bering Sea coast. As shown in Table III-14, these 45 communities represented a total 
1980 population of 15,344. If the population of Bethel (3,576), the regional center, were extracted out, the 
remaining population of 11,768 would reprcsent an average community size of about 267 people, the majority 
of whom are of Yupik Eskimo descent. Bethel accounted for 23.3 percent of the total regional population 
and was composed of 67.6 percent Alaska Natives. 


According to the harvest data shown in Table III-15, Yukon-Kuskokwim Delta communities in 1974 and 1976 
harvested 14.3 to 16.7 million Ib of subsistence resources, with an estimated value of $30 million. A 
significant difference between 1974 and 1976 data is in vegetation harvest due to better reporting in 1976. In 
both years, fish constituted at least 75 percent of all resources harvested by weight for all subregions. Land 
mammals were most widely used among the riverene communities; sca mammals were more important 
among the coastal communities. The total amount of subsistence resources harvested per bouschold ranged 
from 4,980 Ib for Kuskokwim River communities in 1974 tc 11,474 lb per household for Yukon River 
communities in 1976. 


e. Bristol Bay Region: The description of subsistence-harvest patterns within the 
Bristol Bay region is derived from the North Aleutian Basin Sale 92 FEIS (Sec. II1.C.4., USDOI, MMS, 
1985b), which is incorporated by reference; documents from the Bristol Bay Cooperative Management Plan 
(BBCMP); and other relevant iicrature. The Bristol Bay region is composed of 23 communities organized 
into the following subregions: Togiak, Nushagak Bay, Nushagak River, Iliamna Lake, and the Upper Alaska 
Peninsula. The communities of the Lower Alaska Peninsula, which were considered part of the BBCMP, are 
allocated to the Aleutian Islands region. As shown in Table III-16, the Bristol Bay region, as defined, 
comprised a 1980 population of 5,026, of which 4,147 or 82.5 percent of the population were Alaska Natives 
of Yupik " skimo, Aleut, or Athabaskan Indian descent. If the regional center of Dillingham were omitted, 
the region would be characterized by an average community size of 157, composed of 94.0 percent Alaska 
Native people. Dillingham ac. ated for 31.1 percent of the total regional population in 1980 and was 
composed of 57.0 percent Alaska Natives. 


Table IIl-17 shows subsistence use of selected fish and game resources for the year 1973 broken down 
according to the above subregions and expressed in pounds of dressed weight per household. This data 
should be considered only indicative of subsistence-resource use within the respective subregions, since they 
represent a pattern for only 1 year rather than one derived from lengthy documented experience. With this 
in mind, we see that salmon and other fish comprised more than half the total houschold-harvest for the 
Togiak, Nushagak Bay, Nushagak River, and Iliamna Lake subregions. Moose and caribo contributed more 
than half the total housechold-subsistence harvest of the Upper Alaska Peninsula subregion, yet represented 
about one-fourth of this harvest in the other subregions. Marine mammal harvest was most prominant in the 
Togiak subregion, where it amounted to 8.9 percent of total household harvest in 1973. 


Based on the previous data and other forms of information, the analysts for the BBCMP estimated average 
annual quantities of salmon, moose, and caribou (the basic subsistence resources for the entire region) for 
the years 1979 through 1981 in order to forecast consumption needs by subregion (Nebesky et al., 1983). As 
shown in Table IU-18, the highest use of salmon per houschold was made in the Iliamna and Nushagak 
subregions. Houscholds in the Lake Iliamna subregion used an estimated 463 salmon on the average, with 
the next highest use being 161 salmon per houschold in the Nushagalk Nay nod © iver subregion. The largest 
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Table III-14 
1980 “o1al Population and Alaska Native Population 
for the Yukon-Kuskokwim Delta Region 
and Provisional July 1, 1988 Population Estimates 


Provisional 
1980 Total 1980 Native Percent July 1, 1988 
Population Population Native Population 
Estimates” 
Yukon River Subregion 
Kotlik 293 280 95.6 443 
Emmonak 567 517 91.2 664 
Alakanuk 522 491 94.1 565 
Sheldon’s Point 103 98 95.1 126 
Mountain Village 583 539 92.5 742 
Pitka’s Point 88 82 93.2 105 
St. Mary’s/Andreafski 382 336 88.0 491 
Pilot Station 325 306 94.2 451 
Marshall 262 246 93.9 284 
Russian Mission _169 _159 94.1 _ 266 
Subtotal 3,294 3,054 92.7 4,137 
Bering Sea Coast Subregion 
Scammon Bay 250 241 96.4 308 
Chevak 466 445 95.5 594 
Hooper Bay 627 598 95.4 807 
Newtok 131 124 94.7 0 
Tununak 298 283 95.0 357 
Toksook Bay 333 312 93.7 421 
Nightmute 119 116 97.5 161 
Chefornak 230 221 96.1 293 
Kipnuk 371 358 96.5 392 
Kwigillingok 354 343 96.9 264 
Kongiganak 239 231 96.7 283 
Quirhagak 412 402 97.6 508 
Goodnews Bay 168 161 95.8 229 
Platinum __ 55 _ 44 80.0 _74 
Subtotal 4,053 3,879 95.7 4,691 
Kuskokwim River Subregion 
Eek 228 220 96.5 279 
Tuntutuliak 216 209 96.8 296 
Kasigluk 394 -- -- 433 
Nunapitchuk 353 -- -- 372 
Atmauthluak 219 206 94.1 239 
Napakiak 262 254 96.9 315 
Napaskiak 244 239 98.0 331 
Oscarville 56 56 100.0 67 


Table ITI-14 
(continued) 
1980 Total Population and Alaska Native Population 
for the Yukon-Kuskokwim Delta Region 
and Provisional July 1, 1988 Population Estimates 


(Continued) 

Provisional 

1980 Total 1980 Native Percent July 1, 1988 

Population Population Native Population 

Estimates” 
Bethel 3,576 2,417 67.6 4,390 
Kwethluk 454 441 97.1 538 
Akiachak 438 398 90.9 468 
Akiak 198 191 96.5 259 
Tuluksak 236 228 96.6 357 
Lower Kalskag 246 237 96.3 273 
Upper Kalskag 129 108 83.7 149 
Aniak 341 218 63.9 558 
Chuathbaluk 105 93 88.6 127 
Red Devil 39 18 46.2 47 
Crooked Creek 108 91 84.3 113 
Sleetmute 107 95 88.8 119 
Lime Village __ 4 _39 813 _ 49 
Subtotal 7,997 -- -- 9,784 
Total 15,344 -- -- 17,927 


Source: University of Alaska, ISER, 1986. 


“State of Alaska, 1989. 


Table I-15 


Subsistence-Food Harvest for the Yukon-Kuskokwim Delta Region, 1974 and 1976” 


Land Sea 
Fish Mammals Mammals Vegetation Birds Pounds Pounds 
1974 Pounds/ Pounds/ Pounds / Pounds/ Pounds/ Per Per 
Percent Percent Percent Percent Percent Subregion Family 
Yukon River Villages 3,405,061/ 262,306/ 142,044 / 100,260/ 178,043 / 4,170,074 10,610 
83.58 6.29 3.43 2.41 4.29 
Kuskokwim River 4,644,580/ 298,199/ 103,413/ 152,114/ 165,191/ 5,353,047 4,980 
Villages 86.76 5.57 1.93 2.84 2.40 
Coastal Villages 2,380,137 / 140,385/ 492,910/ 74,3981/ 222,494/ 3,310,307 1,624 
16.47 3.51 12.48 1.89 5.65 
Total 11,679,463/ 778,458 / 822,064/ 363,288 / 618,739/ 14,262,603 6,465 
81.89 5.45 5.76 2.55 435 
1976 
Yukon River Villages 4,382,675/ 315,640/ 231,220/ 281,935/ 238,820/ 5,450,290 11,474 
80.4 6.0 40 5.2 44 
Kuskokwim River 3,846,582/ 576,92S/ 68,730/ 363,359/ 177,242/ 5,032,838 7,069 
Villages 76.4 11.5 14 7.2 3.5 
Coastal Villages 4,457,782/ 205,505/ 661,401/ 340,240/ 287,706 5,952,634 10,158 
749 3.5 11.1 5.7 48 
Total 12,805,889/ 1,143,270/ 998,651/ 996,224/ 715,018/ 16,659,062 9,281 
768 6.9 6.0 6.0 43 


Source: Association of Village Council Presidents (AVCP) and Nunam Kitlutsisti, nd. 


“A compilation of food harvested each day by individual village families and recorded on calendars. Columns are not 
additive due to unallocated resources. 
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Table III-16 
1980 Total Population and Alaska Native Population 
for the Bristol Bay Region 
and Provisional July 1, 1988 Population Estimates 


Provisional 
July 1, 1988 
1980 Total 1980 Native Percent Population 
Population Population Native Estimates" 
Togiak Subregion 
Togiak 470 443 943 654 
Twin Hills 70 67 95.7 39 
Manokotak 294 273 93.9 310 
Subtotal 834 783 93.9 1,063 
Nushagak Bay Subregion 
Aleknagik 154 138 89.6 159 
Dillingham 1,563 891 57.0 2,232 
Clark’s Point _79 _70 88.6 _87 
Subtotal 1,796 1,099 61.2 2,478 
Nushagak River Subregion 
Koliganek 117 112 95.7 196 
New Stuyahok 331 311 94.0 364 
Ekwok 77 71 92.2 122 
Portage Creek 48 4 91.7 3 
Subtotal 573 538 93.9 685 
Iliamna Lake Subregion 
Nondalton 173 161 93.1 229 
Iliamna 94 38 40.4 131 
Newhalen 87 82 943 122 
redro Bay 33 31 93.9 70 
Kokhanok 83 80 96.4 140 
Igiugig 33 25 758 28 
Levelock 2 69 87.3 132 
Subtotal 582 486 83.5 852 
Upper Alaska Peninsula Subregion 
Naknek 318 161 50.6 "7 
South Naknek 145 124 85.5 1’ 
King Salmon $45 32 25.9 78 
Egegik 75 57 76.0 32 
Pilot Point 66 57 86.4 54 
Port Heiden on _59 64.1 _1%4 e 
Subtotal 1,241 490 ‘4 i,718 
Total 5,026 3,396 6.6 6,796 ~ 


Source: University of Alaska, ISER, 1986. 


” State of Alaska, 1989. 


Table ITI-17 
Harvests of Selected Fish and Game for Noncommercial 


Use by Su >region in Bristol Bay for 1973” 


Nushagak Nushagak Iliamna Upper 

Resource Togiak Bay River Lake Ak. Pen. 
Salmon and Other Fish 1,246 964 4,137 2,482 424 
Moose and Caribou 641 360 1,579 854 $78 
Other Land Mammals 104 45 207 134 17 
Marine Mammals 209 19 -- -- 3 
Geese and Ducks 82 26 47 24 24 
Other Small Game _S57 _%3 — an _14 

Total Pounds/Household 2,339 1,457 5,983 3,521 1,060 

Total Pounds/Capita 396 310 1,050 736 23% 

Percentage of Total Pounds Per Household 

Salmon and Other Fish 53.3 66.2 69.1 70.5 40.0 
Moose and Caribou 27.4 24.7 26.4 24.3 54.5 
Other Land Mammals 4.4 3.1 3.5 3.8 1.6 
Marine Mammals 8.9 13 -- -- 0.3 
Geese and Ducks 3.5 18 0.8 0.7 23 
Other Small Game 2.4 3.0 0.2 0.8 13 


Source: ‘Wright, Morris, and Shroeder, 1985. 


“Dressed weight (pounds) per household. 
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Table III-18 
Estimated Average Resident-Household-Subsistence 
Harvests by Subregion, 1979 through 1981, 


in the Bristol Bay Region” 
Other 
Total Salmon/ Total Moose/ Total Caribou/ Total Important 
Subregion Household Household Salmon _Household Moose Household Caribou Species 
Togiak” 313 80 25,040 10 32 48 150 Seal, Walrus, 
Reindeer 
Nushagak Bay 
and River 650 161 104,800 31 200 80 520 _ Beaver, Fresh- 
water Fish 
Iliamna Lake 143 463 66,209 40 57 1.70 243 ~— Beaver, Fresh- 
water Fish 
Upper Alaska 
Peninsula“ 445 69.5 30,919 12 53 2.00 890 Waterfowl 
Total 1,551 146 226,968 22 44 1.16 1,803 


Source: Nebesky, Langdon, and Hull, 1983. 


“Estimates are based on data provided by the ADF&G, Subsistence and Game Divisions, for all subregions. 

2 In addition to the communities identified in Table III-15, the following communities are included in the Togiak 
subregion: Quinhagak, Platinum, and Goodnews Bay. 

¥ In addition to the communities identified in Table III-15, the community of Ekuk is also included in the Nushagak Bay 
and River subregion. 

“ In addition to the communities identified in Table III-15, the following communities are included in the Upper Alaska 
Peninsula subregion in this table: Chignik, Chignik Lake, Chignik Lagoon, Perryville, Ivanof Bay, and Ugashik. 
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harvest of moose took place in the Nushagak subregion, with the highest use per household found in the 
Iliamna Lake (.40 moose) and Nushagak Bay and River (.31 moose) subregions. Caribou was the most 
highly used resource per household in the Iliamna Lake (1.70 caribou) and the Upper and Lower Alaska 
Peninsula (2.00 caribou each) subregions. Households in the Togiak/Kuskokwim subregion made relatively 
less use of moose and caribou than the other subregions of the Bristol Bay region (largely due to limited 
resource availability) and relied more on marine mammal resources than oth« > subregions. 


f. Aleutian Islands Region: The discussion of subsistence in the Aleutian Islands 
region summarizes the description found in the St. George Basin Sale 70 FEIS (Sec. III.C.2., USDOI, MMS, 
1982b), which is incorporated by reference. The Pribilof Islands, traditionally and culturally considered part 
of this region, are included here although their subsistence is described elsewhere in this section. This is also 
the case with the community of Unalaska. Tie resources commonly used for subsistence throughout the 
Aleutian Islands region are varieties of fish, marine mammals, birds, intertidal organisms and vegetation, and 
terrestrial greens and berries. Large land mammals, except for domestic sheep and reindeer, are available 
locally only on Unimak Island and the mainland. Table III-19 illustrates the variety of subsistence resources 
used in the communities of the region. 


The eleven communities of the region represented a total population of 3,785, 49.9 percent of whom were 
Alaska Natives of predominantly Aleut descent. As shown in Table ITI-20, Unalaska had the largest 
population of 1,322 in 1980, of which 200 persons or 15.1 percent of the total population were Alaska Natives. 
The population of the other communities was predominantly (more than half) of Alaska Native descent 
except for Cold Bay (4.4 percent Alaska Native) and Akutan (39.6 percent Alaska Native). 


Although similarities exist in the types of resources used in the region, considerable differences and variations 
of importance exist among communities using the resources. Salmon is a primary subsistence resource in the 
region. Pink and silver salmon are available to communities located west of Unimak Pass (Nikolski, 
Unala:ka, and Akutan), but red, king, and silver salmon are more commonly used in the communities located 
east of the pass (False Pass, Nelson Lagoon, King Cove, and Sand Point). Crab is used as a subsistence 
resource in the larger communities of Unalaska, King Cove, and Sand Point. Marine mammals are available 
throughout the region, but they are not used to a great extent by the communities east of Unimak Pass, with 
the exception of King Cove and possibly the exception of Belkofski, locations for which subsistence data are 
unavailable. Sea lions are of primary importance in Nikolski and Akutan. Intertidal organisms and 
vegetation (reef as well as beach food) are significant resources year-round in Nikolski. Birds, greens, and 
berries are harvested throughout the region. Caribou are used for subsistence purposes in the communities 
of False Pass, Nelson Lagoon, King Cove, and Sand Point. 


g- Walrus and Whale Hunting Communities: In addition to a community-centered 


orientation for discussing the subsistence use of regional renewable resources, it is also instructive to examine 
subsistence harvests from a resource-centered perspective. Among the resources that inhabit or traverse the 
Navarin Basin, the bowhead whale and walrus populations are most prominent among the large marine 
mammal species that are used for subsistence purposes in Alaska. Other resources, as well, could be 
effected by industrial use of the Navarin Basin, but it would be much more difficult to trace effects on 
populations of such species to discrete subsistence use at the level of the individual community. 


Even among marine mammals, Sherrod (1982) shows the wide variation that exists at the household level in 
strategies devised and employed over time to meet subsistence needs using marine mammals. The bowhead 
whale and walrus are additionally prominent in that Alaska Natives have founded the Alaska Eskimo 
Whaling Commission (AEWC) and the Eskimo Walrus Commission (EWC) as institutions for research, 
informed communication, and iocal self-management of these important subsistence resources. 


As shown in Table III-21, the bowhead whale is hunted by the St. Lawrence Island communities of Gambell 
and Savoonga and the mainland communities of Wales, Kivalina, Point Hope, Wainwright, Barrow, and 
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Table III-19 
Utilization of Subsistence Resources in the 
Aleutian Islands Region 


Inter- 
Salmon Other Shell- tidal Sea Fur Bird 
Red King Pink Chum Silver Halibut Fish Fish Food Seal Lion Seal Caribou Birds Eggs Greens Berries 
Nikolski ce)” (*) ” (*) (*) > e e e 
Unalaska (*) (*) . * * * * . . * 
Akutan (*) (*) * * . (*) * * . * . 
Nelson Lagoon (*) (*) (*) ad ° ad (*) ° ° ad 
False Pass (*) (*) (*) . . . . (*) . * . 
King Cove (*) (*) (*) * . . . (*) (*) * * * 
Sand Point (*) (*) (*) * * * . . (*) * * * . 
St. Paul (*) © ° (*) (*) (*) (*) a ” 
St. George (*) ° ° ° (*) (*) (*) (*) © ° 


Sources: USDOI, BLM, 198la; Smythe, 1962; Bowden, 1981; Hayward et al., 1977. 


“ (*) Denotes primary resource. 
” * Denotes resource utilized. 


Table III-20 
1980 Total Population and Alaska Native Population 
for the Aleutian Islands Region 
and Provisional July 1, 1988 Population Estimates 


Provisional 
1980 Total 1980 Native Percent July 1, 1988 
Population Population Native Population 
Estimates” 
Lower Alaska Peninsula Subregion 
Nelson Lagoon 59 55 93.2 65 
Cold Bay 228 10 44 154 
False Pass 70 60 85.7 87 
King Cove 460 367 798 535 
Sand Point 625 357 ail 616 
{ Subtotal 1,442 849 58.9 1,456 
Eastern Aleutian Islands Subregion 
Akutan 169 67 39.6 86 
Unalaska 1,322 209 15.1 1,131 
Nikolski SO 48 96.0 4 
Atka | B. 26.8 1 
Subtotal 1,634 405 248 1334 
Pribilof Islands Subregion 
St. George 158 153 96.8 156 
St. Paul p>) 483 $7.7 22k 
Subtotal 709 636 89.7 677 
Total 3,785 1,890 49.9 3,467 


Source: University of Alaska, ISER, 1986. 


ad State of Alaska, 1989. 


Table [I-21 


State of Alaska 
Annual Retrieved Bowhead Whale Harvest 


for the Period 1962 through 1987 


Wainwright Barrow Kaktovik Total 


Pt. Hope 
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1963 
1964 
1965 
1966 
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1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
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1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 


Source: Stephen R. Braund and Associates, 1988. 


Kaktovik. Barrow is shown as having landed by far the largest number of bowhead whales during the period 
1962 through 1982. Also striking about the data is the wide variation among years in the number of whales 
landed in each community. Kaktovik residents did not begin to consistently land bowheads until 1973. Wales 
and Kivalina showed little consistent success during the 20-year period, but Gambell and Savoonga began a 
fairly consistent harvest starting in 1971. Barrow, Point Hope, and Wainwright were successful in the main 
over the entire time. Beginning in 1978, the lower harvest figures represent the influence of the AEWC in 


Walrus are hunted widely within the coastal reaches of the Bering and Chukchi Seas and the Arctic Ocean as 
far north as Barrow. Despite a wide variation in hunting locales, however, more than 70 percent of the 
walrus harvested annually are taken by the island communities of Gamvbell, Savoonga, and Diomede. As 
shown on Table III-22, the St. Lawrence Island communities of Gambell and Savoonga accounted for 
retrieving an annual average of 674 walrus over the 10-year period 1967 through 1976 and 845 walrus 
annually during the more recent 5-year period of 1972 through 1976. These walrus accounted for 40.5 and 
43.7 percent, respectively, of all walrus shot and retrieved over the time considered. Diomede, located on 
Little Diomede Island in the Bering Strait, landed an annual average of 530 and 558 walrus during the same 
respective time period, accounting for 31.9 and 28.9 percent of the tota’ harvest, respectively. The success of 
these island communities is largely attributable to their location near the migration path of the walrus 
population. Fall and spring migrations take place, but the most intense hunting effort (and success rate) 
takes place in the spring, when walrus adults and young migrate northward on floes from the receding ice 
pack. 


A total of 17 communities are cited in Table III-22 as locations where retrieved kills of walrus took place 
between 1967 and 1974. “h; Kuskokwim Area is idertified as taking some 30 to 40 walrus annually on 
average during this period, representing 1.7 to 2.3 percent of the total number of walrus killed and retrieved. 
The coastal communities of the Yukon-Kuskokwim Delta region harvested more marine mammals than their 
riverene counterparts (Table ITI-15), largely due to their proximity to such resources. Indicative of this 
coastal orientation for marine mammal hunting in general and walrus hunting in particular were the locations 
in the Yukon-Kuskokwim Delta region cited by the FWS as places where the service of walrus tusk sealing 
(banding) would be provided: Kotlik, Sammon Bay, Hooper Bay, Tununak, Mekoryuk, Kipnuk, Quinhagak, 
and Togiak (nearby in the Bristol Bay region) (Federal Register, 50 FR 49577). Walrus tusk sealing has 
been proposed by FWS as a means for monitoring the harvest of walrus by Alaska Natives. 


h. Future of the Environment Without the Proposal: The growth of the groundfish- 
processing industry in the southern Bering Sea centered in Unalaska is expected to be a driving force for 
change. Less dramatic change is expected elsewhere in the Bering Sea area, although offshore oil and gas 
activities may influence growth and change in communities such as Unalaska, Cold Bay, and St. Paul, where 
shore-base facilities have been established and may be expanded as future operations increase. 


(1) Unalaska (Dutch Harbor): In Unalaska, Aleut subsistence has changed 
considerably with the advent of crab processing in ‘he community. The location of the groundfish-processing 
industry there presents the most dramatic potential for future effects on subsistence. A large increase in 
population over several decades and the solidification of a more family-oriented form of residency present 
the potential to accentuate and intensify the urban orientation to subsistence (individualistic and 
nuclearfamily oriented) that generally exists in Unalaska at the present time. With the construction of 
facilities and 2 growing social infrastructure, there is the potential for an ever greater reduction of local 
habitat that supports existing subsistence resources. An increased local subsistence demand by the larger 
population also could increase the need for more harvest regulation, especially if resources are affected by 
other development activities. The combined effect of increased population pressures and reduced local 
resources would create the need for added income to provide the mobility to harvest subsistence resources 
from elsewhere (if available). For those residents unable or unwilling to profit from opportunities provided 


Table If1-22 
Retrieved Walrus Kills in Alaska from 1967 through 1976 


Percent Percent 
Year 10- Year of 5- Year of 
1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 Average Total Average Total 
Kuskokwim Area 30 37 68 45 45 22 46 73 9 15 39.0 2.3 33.0 1.7 
Gambell 84 466 226 243 175 250 255 261 641 74? 334.3 20.1 429.8 22.2 
Savoonga 299 117 179 #180 543 236 515 204 466 £656 339.5 20.4 415.4 21.5 
Northeast Cape a ae 3 “ 21 #35 = 130 95 280 62.4 3.8 112.2 5.8 
K ing Island 129 37 1 127 14! 21 153 5 24 0 63.8 3.8 40.6 2.1 
Wales 4 66 6 77 ~=146 15 35 16 116 98 57.9 3.5 56.0 2.9 
Little Diomede 593 565 229 590 535 404 418 434 793 739 530.0 31.9 557.6 28.9 
Shismaref 23 2) 16 0 145 25 33. «105 85 0 43.2 2.6 49.6 2.6 
Pt. Hope 3 2! 5 6 35 45 13s 69 10 4 21.1 1.3 28.2 1.5 
Wainwright 47 85 92 89 23 56 31 38 65 253 77.9 4.7 88.6 4.6 
Barrow 55 16 7 39 51 150 20 35 15 136 52.4 3.2 71.2 3.7 
Other Villages 25 12 SO 116 55 66 41 40 59 43 40.7 2.4 49.8 2.6 
Total 1,317 1,436 882 1,412 1,915 1,325 1,581 1,410 2,378 2,966 1,662.2 1,932.0 


Source: Ahwinona, 1980. 


’ No walrus taken at Northeast Cape after 1969. Harvest data for Nome substituted after 1970. 


2/ Not available. 


” To be divided among Teller, Brevig Mission, Kotzebue, Kivalina, Pt. Lay, Kaktovik, and Nuiqsut. 
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by the rapid growth, the need for added income could result in unmet subsistence needs. The result could 
mean an increased dependency on wage and other forms of income to purchase subsistence substitutes. 


(2) St.Paul: The construction of a groundfishprocessing plant on St. Paul 
offers the prospect for localized reduction of subsistence habitat, and the increased population needed to 
operate the facility increases the likelihood for increased harvest pressure on subsistence resources. The 
possibility of such prospects reaching significant proportions is extremely low, considering the richness of the 
renewable resources of the island and the authority vested with the Tanadgusix Corporation (as landowner 
and entrepreneur) for managing the effects of added population. Changes in subsistence practices could be 
initiated through the absorption of underemployed Aleuts into fishing and processing operations and 
intensifying the job orientation currently existing among St. Paul residents. Subsistence employment could 
become more of a weekend or after-hours pursuit than is currently the case. However, with the withdrawal 
of NMFS support for the island, it is more likely that subsistence practices could become more intensified, 
especially during the time necessary to train the local labor force for fisheries employment and other means 
of livelihood. 


(3) Western Alaska Regions: Assuming that the resource base remains 
relatively constant (in terms of the viability and distribution of species populations), subsistence-harvest 
patterns within the Bering Sea area and the four subregions should be consistent with current patterns for 
the foreseeable future. However, variations in species selected for harvest and harvest levels can be expected 
within the array of resources available to subsistence users. For example, future changes in subsistence 
patterns in the Bristol Bay region (given increasing resident population) are projected in the BBCMP to 
include: 


° The inability of moose and caribou populations to sustain themselves under the present level of 
annual household-subsistence harvest; 


° The ability of salmon stocks to sustain significant growth at present subsistence-harvest levels; 


° and the probable increased utilization of under-used subsistence resources by household-subsistence 
users if the percentage of locally acquired protein per household and the subsistence ideology of 
household units are to be maintained. 


4. Sociocultural Systems: This section provides a profile of the existing sociocultural 
systems characterizing the study area. Sociocultural system profiles are presented at the community level for 
Unalaska and the Pribilof Islands. This section also analyzes the social organization and cultural values of 
the society under study. The Aleut people comprise the predominant Alaskan Native culture within the study 
area. 


a. | Unalaska: This discussion is based on the description contained in the North 
Aleutian Basin Sale 92 FEIS (Sec. II.C.B.5, USDOI, MMS, 1985b). While the growth of Unalaska, in the 
1970’s, as a result of the groundfish processing industry, has produced a diverse community, a majority of the 
population is transient fishermen or laborers under contract to process seafood products. The resident 
community is predominantly non-Native, and most of the new residents are single or married couples below 
the age of 35. The 1980 census showed 15 percent of the population (200 persons) to be Alaskan Native, of 
which 92 percent (182) were Aleut. Although it has not been considered an Aleut village for a number of 
years, Unalaska traditionally has been identified more closely with the Aleut community than has the Dutch 
Harbor area (Impact Assessment, Inc., 1983). 


Social organization in Unalaska is characterized by several different social groups distinguished on the basis 
of length of residence, ethnicity, occupation, socioeconomic status, and religion. The two clearest distinctions 
are between resident and transient and between Aleut and non-Native. Other distinctions are made between 
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old and new residents, permanent and semi- permanent residents, and long-term and short-term transient 
workers. 


Most of the short-term transients work in the processors for periods of 6 months. These workers, generally 
Mexican, Vietnamese, or Filipino, tend to interact socially with each other and seldom become involved in 
community activities. Long-term transients live in Unalaska from 2 to 5 years, but they do not consider 
Unalaska their home. In contrast, semipermanent residents consider Unalaska their permanent residence, 
but they do not plan on retiring in Unalaska. This group tends to be more committed to the community. 
Within this group there are the "pioneers," who arrived prior to the crab boom in 1978, and the “newcomers,” 
who arrived after 1978. The influence of the new workers has caused many of the permanent residents to 
lament the diminishing usefulness of traditional networks of association and interaction. Permanent residents 
have been living in Unalaska since the development of the crab industry. They are predominantly Aleut and 
a minority of the total population. Interaction between the various groups (defined by length of residency) 
has been minimal, and this situation has served to perpetuate animosity between them (Impact Assessment, 
Inc., 1983). The second major distinction in the social organization of Unalaska is between Aleut and non- 
Native residents. Although Aleuts are a minority numerically, their presence is prominent through the 
Ounalashka Corporation, which controls much of the local land base and serves as an important employer for 
local Aleuts (Impact Assessment, Inc., 1983). 


Traditionally, Aleut families were extended networks with ties to other communities in the region that were 
maintained through well-established patterns of intermarriage. The focus of the family now has shifted to the 
nuclear family, and the importance of the extended kinship network has begun to diminish. In conjunction 
with this shift in kinship patterns, less collective and more individualistic values, as well as a decrease in 
reciprocity and the sharing of goods, have been observed. On the interregional level, Unalaska Aleut 
residents continue to have strong kinship ties and social networks with the communities of Nikolski, Akutan, 
St. Paul, and St. George. These ties are strengthened through sharing and exchange of subsistence resources. 
Social networks based on neighborhoods are not yet well developed but are increasing in importance as the 
community grows (Impact Assessment, Inc., 1983). Non-Natives have a social network extending to Akutan, 
Anchorage, and Seattle (Impact Assessment, Inc., 1983). 


Religious affiliation forms another basis for social interaction for residents who belong to one of the five 
denominations in Unalaska. The churches’ partial takeover of the redistribution of goods and services to 
fellow members in time of need represents an institutionalization of the kinship-based collective. The 
churches also play an important role in providing social services, such as counseling and mutual aid. In 
addition, the churches have begun to play a political role by influencing the direction of community 
development (Impact Assessment, Inc., 1983). Although voluntary social organizations and community 
activities play a primary role in the patterning of social interaction, there are few occasions when interaction 
occurs on a community-wide basis. These infrequent occasions include city-sponsored dances and dinners, 
basketball and softball leagues, and the annual Fourth of July and King Crab festivals. There are only a few 
formal voluntary organizations, such as the Unalaska Volunteer Fire Department and the Volunteer 
Emergency Medical Service. The Lions Club and the Chamber of Commerce are the only formal service 
clubs, although the Unalaska Aleut Development Corporation alsoperforms social service functions. Another 
voluntary organization is the Alaska Native Women’s Statewide Organization, which has 75 members in 
Unalaska (Impact Assessment, Inc., 1983). The diversity of the heterogeneous population of Unalaska has 
led to a diverse system of cultural values. In general, values tend to be in a state of flux as a result of the 
rapid economic growth during the 1970’s, the large influx of outsiders attracted by this growth, and the 
increased exposure to the larger sociocultural system (Impact Assessment, Inc., 1983). 


The cultural values and orientation of the different groups of residents in Unalaska vary according to the 
social group. According to Impact Assessment, Inc. (1983), these value systems can be divided into three 
groups: “traditional, frontier, and modern." Some of the values are shared by each group. Associated with 
each of these value systems are different assessments of social status, different belief systems and world 
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views, and different definitions of self and social identity. The “traditional” value system associated with the 
Aleut population is also possessed ia varying degrees by the older, non-Native, permanent residents of 
Unalaska. Included in this value system is a rural orientation, a pattern of reciprocity based on kinship and 
locality, a respect for age and authority, an emphasis on self-reliance in work, concern for the welfare of the 
community, and a preoccupation with subsistence activities. The "frontier" value system is also characterized 
by a rural orientation, with an emphasis on individual initiative, acquisition, enterprise, and effort. There is 
a tendency for these values to be held by transient and semipermanent male residents. The environment is 
viewed as providing a wealth of resources to be exploited. The "modern" value system is that of the larger 
Anglo-American sociocultural system. An emphasis is placed on education, income, occupation, and 
community involvement as determinants of social status. In addition to these defined value systems, the 
different ethnic groups (e.g., Filipino, Mexican, and Vietnamese) also maintain their own sets of culiural 
values. Within each social group there might be a variation in values depending on such things as the age, 
sex, and education of the individual. For example, within the Aleut community there are differences in 
cultural values among the oldest and youngest segments of the population. The ramifications of these 
changes as they relate to cultural values are not yet clear, but there are some indications that changes in 
values might be affecting the identity of the people (as demonstrated in suicide rates, family violence, and 
alcoholism). Cultural values are intertwined to some extent with the determination of social status in a 
community. In Unalaska, social status is attained through the following: family status (primarily Aleuts); 
wealth, with particular attention paid to how the wealth was acquired; occupation; length of residence; 
emotional stability; and political power (Impact Assessment, Inc. 1983). 


b. Pribilof Islands: This discussion is based on the description contained in the St. 
George Basin Sale 89 FEIS (Sec. III.C.3.; USDOI, MMS, 1985a) supplemented by additional information 
where cited. Despite involvement in the commercial fur seal harvest, the Pribilof Island Aleuts in St. Paul 
and St. George have remained fundamentally Aleut in character, attesting to their tenacity and adaptability. 
As documented by Jones (1980), the need to maintain a cooperative labor force on the Islands to carry out 
the commercial fur seal harvest resulted in the perpetuation of a management system that came to control all 
the social, political, and economic aspects of the people’s lives. It was not until the Pribilof Islands’ people 
were returned by the U.S. Government from World War II internment in Southeastern Alaska that this 
system began to be questioned, and steps were taken to change a system that had existed for a century under 
US. control. By 1984, the population on the Pribilofs had increased to 595 (483 Natives) in St. Paul and 173 
(170 Natives) in St. George (State of Alaska, Dept. of Community and Regional Affairs, 1985). 


Perhaps one of the most demanding tests of local social and cultural institutions is currently underway, as the 
result of the U.S. Government’s decision to withdraw support in October of 1983 for commercial fur sealing 
on the Pribilof Islands and for maintenance of the Pribilof Aleuts as wards of the harvest. In addition to the 
economic consequences of divestment, this action severs a dependency relationship between the Federal 
Government and the Pribilof Aleuts that has existed for over a century. It is only in the last several decades 
that a measure of local authority has returned to local institutions--a relatively short period of time in terms 
of the ability of the social and cultural systems to adapt to a more open environment. Vestiges of the 
Pribilof Aleuts’ relationship with NMFS (the Government’s management agency on the islands) can be 
expected to linger in their sociocultural systems. The combined effects of withdrawal and the need to create 
a new economic means of livelihood should severely test the institutions of the community (including the 
Orthodox Church) to maintain traditional values and orientations. 


Social organization on the Pribilof Islands is based on kinship. Historically, households were composed of 
large extended families. There is a trend away from the extended family household because of an increase in 
mobility, availability in housing, and changes in traditional kinship patterns. The result has been a decline in 
the average household size (4.46 in St. Paul) (Stephen R. Braund and Associates, 1986). As in other Aleut 
communities, kinship ties are strengthened through sharing and exchange of subsistence resources (Stephen 
R. Braund and Associates, 1986). Social interaction in the Pribilof communities is primarily based on 
activities centered on the Orthodox Church. Other social interaction occurs through a variety of sports 
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including basketball, volleyball, and baseball (Dames and Moore, 1983) as well as a variety of voluntary 
organizations, such as the Health Board, Library Commitee, Volunteer Fire Department/Search and Rescue, 
and the Central Bering Sea Fishermen’s Association (Stephen R. Braund and Associates, 1986). 


The cultural values and orientation of the Pribilof Islanders continue to be strongly based on the traditional 
values of Aleut heritage with some changes due to the influence of the Orthodox Church. Despite having 
experienced considerable social and technological change, the Pribilof Aleuts remain socially, economically, 
and ideologically loyal to their subsistence heritage (Veltre and Veltre, 1981). Hunting, fishing, and gathering 
are still important to the Aleut cultural experience. Family patterns, sex and age roles, community 
organization, leadership, and social life continue to be greatly influenced by subsistence requirements. Many 
of the traditional beliefs and ceremonies associated with subsistence have been integrated into, or in part 
replaced by, the beliefs and practices of the Orthodox Church (Veltre and Veltre, 1981). The knowledge, 
abilities, and moral codes of the best hunters are still highly respected, yet formal education is highly valued 
as well. This change is attributed by Smythe (1982) to the influence of the Orthodox Church. The 
traditional systems of rank and status associated with aspiring to and acquiring hunting skills are still 
operative in the fur seal harvest, and the traditional attributes of cohesiveness and cooperation are evident in 
Aleut regional organizations and the Islands’ Interorganizational Council. 


c. St. Lawrence Island: This discussion summarizes and incorporates by reference 
the description of the sociocultural systems of St. Lawrence Island contained in the Norton Sound Sale 100 
FEIS (USDOI, MMS, 1985c) St. Lawrence Island has two villages: Gambell and Savoonga. Population data 
from the 19th century indicate that the largest traditional villages were located in areas of greatest 
subsistence-resource potential. St. Lawrence Island--part of the large-sea-mammal-hunting tradition--is 
strategically located near whale, walrus, and other sea mammal migration routes in the Bering Strait 
(Ellanna, 1980). In 1980, Gambell and Savoonga had populations of between 400 and 600, respectively. 


The social organization of St. Lawrence Island is based on the family unit. Native households often include 
members beyond the simple nuclear family. Moreover, the definition of the family unit includes members 
not living in the household (Ellanna, 1980, 1983). Even though family organization has changed since 
Western contact (Burch, 1975), the present extension of the household and family unit is termed traditional 
since it has its roots in the earlier, precontact era (Little and Robbins, 1984; Jorgensen, 1984; Ellanna, 1980). 
In the study area, extended households structure sex and age roles; personal relationships; and subsistence 
production, sharing, and consumption. These households also are central to the organization of community 
social interactions, the. distribution of goods and services, and the delineation of subsistence-use rights 
(Ellanna, 1980; Jorgensen, 1984; Little and Robbins, 1984; Wolfe, 1981). 


According to Ellanna (1980), subsistence is the core or central organizing principle of Native sociocultural 
systems on St. Lawrence Island in two ways. First, task groups must be organized to hunt, gather, and 
process subsistence foods. Whom one cooperates with is a major component of the definition of significant 
kin ties (Heinrick, 1963). Since tasks are, to a large extent, age and sex specific, subsistence task groups are 
even important to the definition of such relations as the roles of husbands and wives, children and parents, 
friends, etc. (Thomas, 1982; Jorgensen, 1984; Wolfe, 1981; Little and Robbins, 1984). Second, large amounts 
of subsistence foods are shared within the community. Whom one gives to and receives from also are major 
components of the definition of significant kin ties (Heinrick, 1963). 


On St. Lawrence Island the social organization structures the society. The people of Gambell and Savoonga 
are participants in the large-sea-mammalhunting tradition. Historically, these islanders were governed by 
patriclans, which are nonlocal, corporate kin groups reckoned through the male line. Today, these patriclans 
remain extremely important to the islanders’ socio- cultural system; they form "the nucleus of virtually all 
social organization of St. Lawrence Island” (Little and Robbins, 1984). They help structure such things as 

r arriage choices, subsistence pursuits, the sharing of subsistence products, and the purchase of household 
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The cultural values of the St. Lawrence Island Natives, as in other Native regions, are centered on sharing 
with family and village members and on an importance in continuing as a harmonious part of the ecosystem. 
Language, culture, spiritual beliefs, customs, and respect for others and for oneself, are all tied into a view of 
the world that is centered on the traditional hunting, fishing, and gathering way of life. For example, the best 
hunters or fishermen are often traditional leaders in the community; success at the hunt or at fishing directly 
influences one’s standing in the community. Leadership in newer organizational forms also tends to follow 
this pattern. Thus, hunting and fishing still provide the dominant structure around which the community and 
its people are organized. 


d. Future of Environment Without the Proposal: The growth of the groundfish- 
processing industry and related maritime industries in the southern Bering Sea are expected to be major 
forces for promoting growth and sociocultural change through the foreseeable future, with effects expected to 
be amplified in Unalaska. The recent withdrawal of NMFS support for commercial sealing on the Pribilof 
Islands and the operation of OCS support facilities for other lease sales are the other major changes 
operative in the study area. Elsewhere, the area potentially affected by proposed Sale 107 is anticipated to 
undergo much less dramatic change. The following discussion focuses on Unalaska and St. Paul in 
considering the future of the environment without the proposal. Population forecasts for Unalaska are shown 
in Appendix B. 


(1) Umalaskg: Unalaska is expected to remain and prosper as a major center 
for fisheries-oriented development in the Bering Sea. As a result, the community is anticipated to experience 
considerable change, with the population increasing from about 1,300 in 1980 to about 2,185 by the year 2001. 
A transient component of the population is expected to continue as a constant community characteristic, 
resulting predominantly from fisheries but beginning to become apparent from OCS-related activities as well. 


During this growth period, the institutions of public decisionmaking and civil governance can be expected to 
be taxed to new levels of endurance in determining and accommodating polices of growth management and 
in mediating the social effects from growth. In the long term, new leadership and orientations to community 
life could result from the growth. Newcomers could divest the community of former leadership figures and 
more traditional points of view. In a broad sense, however, the community is expected to remain with a 
maritime orientation. 


As land owners and through the Ounalashka Corporation, the Aleut population of Unalaska is anticipated to 
play a major role in the projected growth. Effects to this segment of the population, already stressed from 
growth in the recent past, could be intensified for those unable or unwilling to participate in the economic 
opportunities for growth. Increased costs, reduced access to subsistence resources, and increased social 
discontinuity from the economic growth could further displace members of the community, regardless of 
racial origin, and place greater burdens on family members, the church, and other social institutions. On the 
other hand, for those willing and able to grasp economic opportunities, such as through the institution of the 
village corporation, the growth conditions could provide heightened avenues for success that have been locally 
unavailable in the past. 


The degree to which the social organization may change will be influenced by the level of population and 
economic growth. The structure of social relations, based on length of residence, is expected to remain 
constant; however, the proportions of each group will change with an increase in the number of 
semipermanent residents, long-term transients, and nonresident transients (transient workers from outside of 
Alaska). Traditional social networks, based on length of residence or ethnicity, may be altered somewhat as 
income and occupation become more important in defining social class. Increased tensions between ethnic 
groups might also be expected, particularly as individuals compete for the same jobs. As the population 
grows, it should become more heterogeneous with respect to social class and membership in an ethnic group. 
Friendship and neighborhood should continue to be important in forming social networks, while kinship ties 
should most likely continue a trend towards smaller nuclear families and away from larger extended family 
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networks. Kin-based social relations on the interregional level are not expected to change except for an 
increase (due to an increase in economic ties) in ties between Unalaska, Akutan, and possibly Chernofski 
Harbor. 


The anticipated increase in the social heterogeneity of the Unalaska population is expected to bring about a 
more heterogeneous value system--most likely a synthesis of the “frontier” and “modern” values. Traditional 
Aleut-based values may decrease as the influence of the larger sociocultural system increases and the 
proportion of Aleuts decreases. This change in values is expected to manifest itself in the form of 
generational conflict, stress, and alcohol abuse. As the value system shifts, so will the ways of attaining social 
status. Occupation, wealth, and consumption of goods will play a stronger role in social status, with length of 
residence decreasing in importance. 


(2) St.Paul: The Aleut community of St. Paul is expected to have a 
bottomfishing venture and a processing plant operational before the year 2000; St. Paul expects to establish a 
small boat harbor and a fisheries-oriented job base. This economic development is a means of partially 
offsetting the economic losses resulting from NMFS withdrawal from the fur seal industry and the 
discontinuation of the commercial fur seal harvest. The decisionmaking processes and negotiations necessary 
to accommodate such economic ventures could produce stress among local leadership and the community, 
especially if there were competing factions concerning the approach needed to improve economic conditions 
on the island. In addition to the economic consequences of divestment, this action severs a dependency 
relationship between the Federal Government and the Pribilof Aleuts that has existed for over a century. It 
has only been in the last several decades that a measure of local authority has been vested in local 
institutions--a relatively short period of time in terms of the ability of local social and cultural systems to 
adapt to change. Vestiges of the relationship with NMFS can be expected to linger in the Pribilof Aleuts’ 
sociocultural systems. The combined effects of NMFS withdrawal and the need to create a new economic 
means of livelihood should test the institutions of the church, and the community as a whole, to maintain 
traditional values and orientations. On the other hand, the possibility of fisheries ventures providing the 
economic means for accommodating the return of former (including retired) residents suggests that such 
ventures could strengthen cultural institutions and counteract any significant penetration by unwanted 
behavior or points of view. Although an enclave form of physical development is projected for the fisheries 
project (assumed to consist of group housing for individuals possibly rotated to and from the island), the 
absorption of previously underemployed resident Aleuts into the fishing and processing venture would likely 
produce social interaction with the new population and could lead to changes in the outlook, orientation, and 
possible control of the community. The experience that Unalaska Aleuts have undergone in becoming a 
minority on their own island in the past decade is seen locally as an unwanted e: «ct from development 
(Smythe, 1981, oral comm.). 


5. Archaeological Resources: Archaeological resources are any objects or features which 
are manmade or modified by human activity. Significant archaeological resources are either historic or 
prehistoric and, as defined by 36 CFR 60.4, generally include properties greater than 50 years old which are 
associated with events that have made a significant contribution to the broad patterns of our history; are 
associated with the lives of persons significant in the past; embody the distinctive characteristics of a type, 
period, or method of construction; represent the work of a master; possess high artistic values; represent a 
significant and distinguishable entity whose components may lack individual distinction; or have yielded, or 
may be likely to yield, information important in history or prehistory. The three major categories of 
archaeological resources identified in the Navarin Basin Planning Area and the surrounding environment are 
discussed in the following order: offshore archaeological resources, onshore archaeological resources, and 
shipwrecks. 


a. Offshore Archaeological Resources: Submerged artifacts (burins, stone lamps, 
harpoonheads, etc.) may have been scattered by tidal currents and ice gouging (Hopkins, 1967). Outer 
continental shelf research on underwater sites of human habitation suggests that underwater archaeological 
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sites probably could be found by applying similar reasoning as to why existing onshore village sites are 
located where they are: there must be food available that can be obtained in sufficient quantities to be 
stored for the winter (Dixon, Sharma, and Stoker, 1976). This would imply locations along the shore of the 
Bering Sea, along river valleys in the region, and on the slopes of hills facing south. Settlement-pattern 
studies of prehistoric sites indicate that there is a direct relationship between sites and geomorphic features 
where freshwater and/or food resources were available. This same site/landform pattern also should pertain 
on the outer continental shelf. 


The Navarin Basin proposed sale area has a low probability of human habitation. Seventy percent of the sale 
area is below the 100-meter isobath depth--below which discovery of prehistoric human habitation is 
improbable (Friedman, 1982). These areas were underwater during the time of human migration into the 
new world and, therefore, were not available for prehistoric occupation. The other 30 percent of the sale 
area is not located over any significant landforms which have other than a low potential for archaeological 
site occurrance (see Appendix D). The offshore areas around St. Matthew Island and the Pribilof Islands 
have a high probability of human habitation sometime in prehistory. These areas are outside the proposed 
sale area. 


b. Onshore Archacological Resources: The predominant onshore prehistoric 
resources found on islands near the proposed Navarin Basin sale area are housepits containing the household 
and subsistence artifacts of early people (stone lamps, sinkers, arrowheads, harpoonheads, etc.). Five cultural 
sites are known on St. George Island, four on St. Paul Island, and two on St. Lawrence Island. Also, five 
National Historic Landmarks (NHL) occur in the area. These include: Seal Islands NHL (Pribilof Islands); 
Chaluka NHL (Umnak Island); Anangula NHL (Umnak Island); Dutch Harbor Naval Operating Base and 
Fort Mears U.S. Army NHL (Unalaska); and Holy Ascension Orthodox Church NHL (Unalaska). 


c. Shipwrecks: Shipwrecks of the Bering Sea are not affected by ice gouging if they 
are at sufficient depth; south of the ice line off the Pribilof Islands; located in Bristol Bay, along the Alaska 
Peninsula; or near the islands of the Aleutian Chain. Known shipwrecks adjacent to the Navarin Basin 
include 8 shipwrecks near St. Lawrence Island, 8 shipwrecks near the Pribilof Islands, and 1 shipwreck near 
St. Matthew Island. General locations can be found in a shipwreck update report (Tornfelt, 1991). 


6. Land Use Plans and Coastal Management: 


a. Land Use: Land uses in two communities could be affected by exploration and 
development in the Navarin Basin: Unalaska and St. Paul. 


(1) Umalaska: A major factor that has affected the development of 
Unalaska/Dutch Harbor is the small amount of land that is suitable for development. Of the approximately 
10,300 acres of land that exist within the corporate limits of the city, approximately 82 percent are classified 
as undevelopable. Undevelopable lands consist of areas containing slopes greater than 25 percent or lands in 
the suspected floodplain of Unalaska Creek. Of the approximately 1,900 acres suitable for development, 400 
acres already have been developed. Within the City of Unalaska, approximately 1,500 acres of land are 
suitable and available for development (Tryck, Nyman, and Hayes, 1977). At this time, no land is available 
for purchase in Unalaska. Virtually all the land is owned by the Ounalashka Corporation and they have no 
short-term plans to make land available for sale. On the Unalaska side, the Corporation has long-range 
plans to sell portions of their lands for private housing. 


In 1977, the Unalaska community development plan was completed to guide the community’s future growth 
and development. The plan identifies community goals and objectives; existing land use; and the city land 
use plan, which was prepared around a 10-year timeframe (1977-1987). The plan identifies residential, 
general-commercial, seafood-processing-industrial, and general-industrial land classifications. The community 
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development plan’s residential classification allocated approximately 1,275 acres of land (85% of the acreage 
suitable for development) for residential uses (Tryck, Nyman, and Hayes, 1977). 


The general-commercial land use category contains 38 acres and could include retail stores, services, offices, 
eating and drinking establishments, and overnight accommodations. Commercial designations are located 
adjacent to centers of activity and residential areas. 


The seafood-processing-industrial classification identifies land needs for accommodating the expected 
expansion of the seafood-processing industry. This classification assumes that the transient housing needs of 
the industry would be met by housing constructed in conjunction with the processing-plant facilities. This 
category contains 165 acres of which 25 acres of waterfront have been developed. Almost all cannery 
development is located in Iliuliuk Harbor--a fairly congested area due to the number of facilities presently 
there. Areas that have been designated for future expansion include Margaret Bay and Rocky Point, Dutch 
Harbor, and Captains Bay (Tryck, Nyman, and Hayes, 1977). 


The general-industrial classification is intended to accommodate industrial uses not related to seafood 
processing and to include manufacturing, warehousing storage, and similar uses. Areas associated with this 
classification include land adjacent to the Chevron dock, city dock, and the Captains Bay dock facility. In 
March of 1982, ARCO established « facility at Captains Bay to support the Bering Sea COST well. Offshore 
Systems Inc. (OSI) built a marine-support facility (designed to oi! industry specifications) with a deep-water 
dock face, open and covered storage for bulk fuel, and storage and handling capacity for bulk water. OSI 
leases 40 acres of a Native allotment and has an option on an additional 80 acres. 


(2) St.Paul: The City of St. Paul currently encompasses a 44-square-mile 
area including St. Paul Island and Sea Lion Rock. For planning purposes, the city has ‘dentified portions of 
St. Paul Island as special planning areas and designated them as village, development corridor, harbor 
district, and open lands primarily used for subsistence purposes. 


Although residents use all of the area within St. Paul’s political boundaries for some purpose (including 
recreation, subsistence, and tourism), development has occurred primarily inside the village and along the 
corridor between the village and the airport. Most of the island’s 600 residents live in the City of St. Paul. 
The remaining population (approximately 30 Coast Guard and Federal employees) resides at the USCG 
Loran station, the U.S. Weather Service installation, and at the 120-person Pribilof Offshore Navigation 
Services camp. Both installations are located about 3 miles northeast of the city, next to the airport. 


Two residential areas exist on St. Paul Island: Old Town and Ellerman Heights. The City of St. Paul 
Comprehensive Plan, adopted in 1984, identified land for additional single family and multifamily residential 
development. These lands include approximately 10 acres for multifamily residential development and 12 
acres for single family units. 


Residential land use outside of the village includes accommodations for employees and recreational camp 
houses. Near the airport, housing is provided at the Loran station (22 individuals), Offshore Navigation 
Services camp (120 employees), and the U.S. Weather Service (2 single family units and 3 apartment units). 


Three commercial land use areas exist on St. Paul: Old Town, Mid Town, and Ellerman Heights. Future 
expansion of commercial land use has been designated for the Mid Town area according to the City of St. 
Paul Comprehensive Plan. 


The city designated three areas for light industrial use in their comprehensive plan: The harbor district, 
lower Ellerman, and the airport district. Existing light industrial land use areas are located at the harbor and 
the airport. 
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The harbor district in Village Cove is the center of industrial activity on St. Paul. The district’s major 

site includes 17 medium-to-large structures in the harbor-area complex located in the original townsite, and 4 
industrial structures in the seal-carcassprocessing compound on the eastern shore of the Salt Lagoon outlet 
channel. 


According to the comprehensive plan, additional industrial development can be accommodated by 
redeveloping several areas, filling in industrial sites, and developing vacant lands located both between the 
harbor and the sealprocessing complex and to the north of the carcass-processing facility. The city has 
designated approximately 20 to 24 acres along Polivina Turnpike for future commercial and/or light 
industrial land use. 


Three types of public land use areas exist on St. Paul Island: facilities and services, resource and wildlife 
management, and subsistence. Lands within this category include 3,252 acres managed by the Federal 
Government for protection of fur seal and marine bird habitats. Total land area in public land use and 
management is 26,869 acres. 


Public resource management areas and subsistence-use areas encompass approximately 24,500 acres of land 
on St. Paul Island and all of the land areas on Walrus and Otter Islands and Sea Lion Rock. Other than the 
lands on St. Paul Island, all lands are included and managed as part of the Alaska Maritime National Wildlife 
Refuge pursuant to ANILCA. The local Natives have the right to use these areas for subsistence activities. 


There are two types of federally managed public land areas on St. Paul Island: fur seal rookeries under the 
jurisdiction of NMFS and Bird Cliffs managed by the FWS. There are 1,012 acres of seal rookeries on the 
island. The FWS lands encompass approximately 2,240 acres. These areas do not currently have any 
restriction to public access, and local Natives have subsistence rights for egg gathering and hunting. 


Much of the land outside the village is used for recreational and subsistence purposes (hunting, hiking, egg 
collecting, berry picking, and reindeer herd management). These lands encompass approximately 21,000 
acres and are owned and managed by the village corporation. 


b. Coastal Management: The Federal Coastal Zone Management Act (CZMA) 
and the Alaska Coastal Management Act (ACMA) were enacted in 1972 and 1977, respectively. Through 
these acts, development and land use in coastal areas are managed to protect valuable coastal resources by 
balancing development in the coastal zone with environmental consequences. Policies of the Alaska Coastal 
Management Program (ACMP) may be refined through local coastal programs prepared by coastal districts 
according to State guidelines and standards and approved by the Secretary of the U.S. Department of 
Commerce through the Office of Ocean and Coastal Resource Management (OCRM). 


Table III-23 provides a brief summary of the CMP’s of all districts within the Bering Sea region. The 
following sections include more complete descriptions of the ACMP and those district programs that are fully 
incorporated into the ACMP and may have policies relevant for development as hypothesized in this EIS. 


(1) State Coastal Management Policies: The ACMP, as initially approved by 
OCRM, includes the A™ _ uidelines and standards developed by the Coastal Policy Council (CPC), a 


series of maps dep». * . boundaries of the State coastal zone, and an EIS prepared by OCRM. The 
standards that mav '_ amt to activities hypothesized in this EIS are summarized in the following 
paragraphs. 


(2) Coastal Habitats: Eight coastal habitats were identified in the standards: 
offshore; estuaries; wetlands and tidelands; rocky islands and seacliffs; barrier islands and lagoons; exposed 
high-energy coasts; rivers, streams, and lakes; and important uplands. Each habitat has a policy specific to 


~ 
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Table [I-23 


Status and Policies of Coastal District Programs 


District Brief Summary of CMP Status Policies 

Bering Straits CRSA § The CRSA was formed in January General policies and special-use- 
1980; CRSA Board members area policies emphasize the need 
were elected in April 1980. to protect subsistence and cultural 
It’s CMP was adopted by the resources when a major use is 
Alaska Coastal Policy Council proposed. The CZM promotes active 
(CPC) in 1987. It was incor- local participation in early stages of 
porated into the ACMP in 1989”. development and to assure a balance 

between development and protection. 

Nome Coastal Nome is within the Bering Strait Policies are designed to facilitate 

Management District | CRSA but has pursued a separate development without development 
CMP. The plan was adopted by the overwhelming local capabilities to 
Nome Community Council in February 1, _ plan and finance public facilities, 
1983 and forwarded to the CPC. The They expand on State standards 
CPC adopted the district program in especially for: piers, docks, and 
December 1983; it was incorporated into shoreline construction; energy-related 
the ACMP in March 1984. facilities; and storage of petroleum 

products and toxic substance 

Yukon/Kuskokwim Cenaliulriit was established and the Board State CMP policies are incorporated 

CRSA (Cenaliulriit) elected in 1979. Cenaliulriit andthe CPC _ within the framework of local policies 
adopted the program in October 1983 and _to ensure the continuation of 
October 1984 respectively. It was residents’ hunter-gatherer culture 
incorporated into the ACMP in 
April 1985. 

Bethel Bethel is within the Cenaliulriit CRSA Policies focus on development con- 
but pursued a separate CMP. The City straints associated with Bethel’s 
Council authorized participation in the location on the Kuskokwim River. 
ACMP in 1980. The CPC adopted the 
district program in September 1983; it 
was incorporated into the ACMP in 
January 1984. 

Bristol Bay Borough = The Bristol Bay Borough approved its Commercial fishing, subsistence 
CMP on March 1, 1983. The CPC activities, and an “outdoors” way 
adopted the district program in of life receive preference in CMP 
September 1983; it was incorporated into policies. Support facilities for 
the ACMP in January 1984. oil, gas, and mineral extraction must 


promote positive economic effects 
and minimize negative environmental 
effects. 


Table III-23 


Status and Policies of Coastal District Programs 


(Continued) 
District Brief Summary of CMP Status Policies 
and a CRSA Board clected in 1982. and maintenance of fish and wild- 
The CMP was developed in conjunc- life resources, the fishing indus- 
tion with the Bristol Bay Cooperative try, and present lifestyle. Also, 
program in February 1985. It was sity are encouraged. 
incorporated into the ACMP in February 
1987. 
Aleutians East A CRSA Board was elected in May 1982. _ Policies emphasize the protection 
CRSA The district program was adopted by the and maintenance of commercial/ 
CPC in October 1985 and incorporated subsistence-fishing activities and 
into the CMP in May 1989. resources. However, economic 
productivity and diversity also is 
recognized. 
St. Paul The City of St. Paul adopted its CMP in Policies build on the Stats standards 
September 1987. The CPC approved the —_— to meet the local goal of promoting 
CMP in March 1988. It was incorporated growth while protecting and 
into the ACMP in January 1989. enhancing the Aleut culture and 
community. 
Aleutians West The Aleutians West CRSA published a Policies reflect the importance of the 
CRSA Public Hearing Draft of its CMP. The fishing industry. Development must 
final program is being prepared. adhere to strict guidelines i 
anadromous fish streams. Policies 
for siting major energy facilities 
require that developers work with the 
CRSA and local community 


Source: USDOI, MMS, 1990. 


V Incorporation into the ACMP follows Federal approval of the district plan as an amendment to the 
ACMP. 


maintaining or enhancing the attributes that contribute to its capacity to support living resources. For 
example, “estuaries must be managed so as io assure adequate water flow, natural circulation patterns, 
nutrients, and oxygen levels, and avoid the discharge of toxic wastes, silt, and destruction of productive 
habitat" (6 Alaska Administrative Code [AAC] 80.130{c] [2]). 


Activities and uses that do not conform to the standards may b: permitted if (1) there are significant publi: 
needs, (2) there are no feasible prudent alternatives to mect that need, and (3) all feasible and prudent 
mitigation measures are incorporated to maximize conformance. Habitat policies frequently are cited in 


(3) Coastal Resources: Two policy areas come under the heading of coastal 
resources: (1) air, land, and water quality, and (2) historic, prehistoric, and archacological resources. In the 
first instance, the ACMP defers to the mandates and expertise of the Alaska Department of Environmenta! 
Conservation (DEC). The standards incorporate by reference all the statutes, regulations, and procedures of 
the DEC that pertain to protecting air, land, and water quality (6 AAC 80.140). Concerns for air and water 


“areas of the coast hich are important to the study, understanding, or illustration of national, state, or local 
history or prehistory” (6 AAC 80.150). 


(4) Uses and Activities: Nine topics are addressed under this heading: 
coastal development, geophysical hazard areas, recreation, energy-facility siting, transportation and utilities, 
subsistence. Uses and activities of particular relevance to the activities hypothesized for this lease sale 
include coastal development, geophysical hazards, energy-facility siting, transportation and utilities, and 
subsistence. 


Both the Federal CZMA and the ACMP require that uses of State and Federal concern be addressed and, 
not arbitrarily or unreasonably restricted in local CMP’s. Major energy facilities fall into this category. 
Major energy facilitics include “marine service bases and storage depots, pipelines and rightsof-way, drilling 
rigs and platforms, petroleum or coal separation, treatment, or storage facilities, liquid natural gzs plants and 
terminals, oil terminals and other port development for the transfer of energy products, petrochemical plants, 
refineries and associated facilities, hydro-electric projects, other electric generating plants, transmission lines, 
uranium enrichment or nuclear fuel processing facilities, and geothermal facilities” (6 AAC 80.900{22]). 


The CPC developed 16 criteria to guide energy-facility-site selection. These criteria address constraints 
imposed by environmental, economic, cultural, and social considerations; harbor configurations and locations; 
and existing infrastructure (6 AAC 80.070[b]). Mitigating measures may be required to ensure conformance 
with this standard. 


(5)  Lacal Coastal Management Districts: Subparagraphs (1) through (4) of 
this section describe the coastal districts that have district CMP’s fully incorporated into the ACMP and that 
may be affected by the proposal. The CMP’s for the Cenaliulriit and Bristol Bay Coastal Resource Service 
Area (CRSA) are fully described in the St. George Basin Sale 89 FEIS (USDOI, MMS, 1985a). Thes- 
descriptions are summarized and incorporated by reference. The St. Paul and Aleutians East CRSA 
(AECRSA) CMPs are fully described in this EIS. District policies replace those of the ACMP only when 
they are more explicit. Usually, district policies supplement those of the State. As a result, State policies 
retain relevance even after district programs are developed. 


(a) Yukon/Kuskowim CRSA (Cenaliulriit): The CRSA was established and the CRSA Board was eiscted 
in 1979. The program was fully incorporated into the ACMP in March 1985. The Cenaliulriit boundary 
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coincides with the coastal boundaries of the Calista Corporation and extends from Pastol Bay north of the 
Yukon Delta to Hagemeister Strait at the entrance to Bristol Bay, and includes St. Matthew, Hall, and 
Nunivak Islands. The City of Bethel, which lies within these boundaries, opted to develop a CMP 
independent of Cenaliulriit’s. Bethel’s program was incorporated into the ACMP in January 1984. 
Cenaliulriit’s program reflects the hunter-gatherer culture of the region, the residents’ dependence on the 
land, the renewable resources of the region, and the residents’ preference for retaining their indigenous 
culture. The Cenaliulriit CMP incorporates the provisions of the ACMP within a framework of policies 
designed to ensure the continuation of the residents’ subsistence way of life. 


The goals, objectives, and policies of the Yukon/Kuskokwim CMP are arranged under 14 issues. These are 
described in detail in the North Aleutian Basin Sale 92 FEIS (USDOI, MMS, 1985b). Unique aspects of the 
Cenaliulriit program are featured in the first five issues. The first two issues direct decision-makers to be 
sensitive to local issues, perspectives, and knowledge and to include these concerns in their decisions. 
Policies for Issues 3, 4, and 5 require developers to minimize the effects of development on current and 
historical aspects of the Yupik culture, including the game and habitat on which it depends. 


Other issues contain important considerations. Policies for environmental management implement the goal 
of maintaining the Yukon/Kuskokwim Delta in perpetuity as a self-sustaining ecosystem unspoiled by human- 
imposed influences. The compatibility of a proposed action with the local ecosystem is to be determined by 
the local residents and recognized experts who have substantial knowledge of the local ecosystem. 


Development policies require that developers include plans for restoring the environment when a temporary 
facility is shut down. Recreational policies are written to ensure that recreational uses, including sport 
hunting and fishing, are secondary to uses by traditional hunters and gatherers. Waterfront developments are 
permitted if proper site characteristics exist: the land is not reserved for recreation or public access, the 
development is water-dependent or water-related, and priority is given to the continuation of food 
procurement if the site is a recognized hunting/gathering site essential to a family. 


Cenaiiulriit recommended the study of 15 areas to determine if they should be nominated as areas meriting 
special attention (AMSA’s). These areas were ranked in the order in which they should be studied. St. 
Matthew/Hall Islands were fifth on that list. 


(b) Bristol Bay CRSA: The Bristol Bay CRSA was formed and a CRSA Board was elected in 1982. The 
program was fully incorporated into the ACMP in February 1987. 


The CRSA Board expanded the original boundary designated by the State because of the important links 
between upland uses in the watersheds and the health of the anadromous fish streams. The majority of the 
policies of the Bristol Bay CRSA coastal program also ar» directed toward protecting fish habitat or stocks 
and the fishing industry. Of the district’s 52 policies, “. reflect this orientation. 


Oil and gas development is considered a primary issue in the Alaska Peninsula/Bristol Bay and Togiak 
subregions of the CRSA. Several policies in the Bristol Bay CRSA program relate directly to oil and gas 
development. In addition to the 16 criteria for siting energy facilities that are in the State standards, the 
Bristol Bay CRSA CMP has another nine criteria related directly to oil and gas development. These policies 
provide (1) criteria for leasing and (2) regulations for geophysical activities, construction activities (both 
offshore and onshore), pipelines, and offshore storage of produced hydrocarbons. A final policy related to 
hydrocarbons is in the water-quality area. The Bristol Bay CRSA CMP requires that petroleum products and 
toxic substances be stored in a manner to protect water quality. Mitigation measures and cleanup procedures 
must be incorporated into the design and operation of such facilities. 


(c) City of St. Paul: The City of St. Paul approved the St. Paul Coastal Management Program (SPCMP) 
in December 1987. Approval by the Alaska Coastal Policy Council followed in March 1988. Action by 
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OCRM followed and the plan went into effect in January 1989. The City of St. Paul organized the policies of 
the SPCMP around the standards of the ACMP (6 AAC 80.040 et seq.), incorporating those of the State and 
building on them to meet the local goal of promoting growth while simultaneously protecting and enhancing 
the Aleut culture and community (St. Paul, 1987, as amended). To accomplish this, the city set aside lands 
for water- related and water-dependent activities in the harbor area--an area that extends from the new 
harbor facilities at the entrance to Village Cove around Salt Lagoon and back to Village Cove (Policy 1). An 
area for nonwaterdependent development has been set aside in a development corridor. The development 
corridor extends from Village Cove to the airport and includes the harbor area, townsite, Telegraph Hill, and 
the airport (Policy 4). Eight exemptions were granted to the requirement that development be situated 
within this designated corridor (Policy S[a] through [h]). Two exemptions provide grandfather rights for 
existing development and ior nonwater-dependent fish and seafood processing facilities contiguous to existing 
development. Policies covering utilities were developed to avoid costly duplication of utilities and to protect 
habitats and living resources (Policies 17 through 21). Another concern with respect to utilities is covered 
under Objective 9 of the first goal. This concern relates to the potential for saltwater intrusion to affect the 
water supply for the island. All developments will be scrutinized closely for this potential. Habitats and 
living resources are protected through several policies. Of the eight policies developed under the habitat 
category, five are directed toward protecting the habitat and resources using Salt Lagoon and Village Cove 
(Policies 28, 29, 30, 32, and 34). Limitations on flight patterns were established to minimize disturbance to 
seabirds, northern fur seals, sea lions, and walrus (Policy 28). Habitat for least auklets was singled out for 
specific protection (Policies 31, 34, and 35). Also, blasting activities are limited to the period from November 
1 to May 15 to provide protection for fur seals and marine birds (Policy 33). In other policy areas in the 
SPCMP, special attention is given to the disposal, temporary storage, and transportation of hazardous or 
toxic substances, including hydrocarbon 


Products (Policies 16, 37, and 38). Mitigation requirements are explicit for those instances when 
development might lead to adverse effects (Policy 8[a] through [d]). With the exception of beaches bordering 
Village Cove, beaches and dunes currently undeveloped will be saved for traditional uses (Policy 11). Walrus 
and Otter Islands are to be preserved in their natural state (Policy 1). 


(d) Aleutians East CRSA: The boundary of the CRSA extends from the Bristol Bay CRSA on the north 
to Unalaska Island on the south. The inland boundary includes all land within the CRSA with the exception 
of perennially snow-capped peaks, glaciers, and active volcanic peaks. 


As stated in its CMP, "The overriding concern of Aleutians East residents is to maintain a viable commercial 
fishing industry. The underlying goal of the Aleutians East CRSA Coastal Management Program (EACMP) 
is to maintain and enhance the fish and wildlife populations and other significant natural and cultural 
resources in the region, while providing for conscientious and rational development.” Goal statements related 
to oil and gas and mining balance opportunities for exploration and development with mitigating adverse 
effects. 


Policy areas of the AECMP are comparable to those of the statewide standards. One policy area that is 
expanded significantly is that of fish and wildlife resources. In addition to the statewide habitat standards 
that are incorporated by reference (AECMP A-2), the first policy identifies fish and fishing within the CRSA 
as a priority use (AECMP A-1). Among the remaining policies, are policies that (1) identify the steps to be 
taken to mitigate foreseeable and potentially adverse effects on fish and wildlife populations or their habitats 
(AECMP A-3), (2) provide minimum in stream flow levels (AECMP A-4), and (3) ensure fish passage 
(AECMP A-5). Protection for caribou, seabird colonies and marine mammal haul-out areas, and gray 
whales also is specified through several policies (AECMP A-7, A-9, and A-10 respectively). 


A second policy area that received significant attention is air and water quality. Industrial, energy, and 


transportation facilities are required to use "the most advanced and effective technology" (AECMP B-2). Oil 
and gas plans “must contain “best available technology” oil spill detection, containment, and clean-up 
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measures..." (AECMP B-10). Other policies regulate hazardous and toxic waste disposal and transportation 
(AECMP B-S5) and provide guidance for issuing NPDES permits for the discharge of drilling muds and 
production waters (AECMP B-9). 


Enclave development for large-scale commercial or industrial development is promoted (AECMP D-4). 
Those pursuing development activities must apprise “commercial fishing interests identified by the Aleutians 
East CRSA Board and appropriate agencies of the schedule and location of potential conflicts or physical 
obstructions which may impact or preclude commercial fishing opportunities or damage/contaminate fishing 
gear..." (AECMP D-S5.2). Energy facilities and activities are guided by 6 policies that range from facility 
siting criteria to restrictions on geophysical surveys and pipelines (AECMP G-4, G-5, and G-6 and 8 
respectively). 


In addition to general policies, the AECMP includes policies directed to 7 special habitat areas. Timing 
restrictions on activities, tailored to each area, are imposed except in the anadromous fish streams special 
habitat policy area. Other topics frequently addressed in these area-specific policies include seismic surveys, 
marine mammal haul-out sites and aircraft disturbances. 


IV 


ENVIRONMENTAL 
CONSEQUENCES 


The development scenario used in the analysis of this proposed action provides a framework of estimates and 
assumptions on the numbers, development schedules, and locations of onshore and offshore oil facilities. It 
represents a best attempt at identifying characteristic activities and any resultant effects on the environment. 
These assumptions do not represent a MMS recommendation, preference, or endorsement of any facility, 
site, or development plan. 


1, Qil-Spill-Risk Analysis: Oil spills from offshore oil and gas activities can cause 
significant effects to the environment. An Oil-Spill-Risk Analysis (OSRA) model quantifies potential oil- 
spill occurrence and contacts to biological resources and coastal land segments (Anderson and Labelle, 1990; 
LaBelle, 1986; LaBelle and Anderson, 1985; Amstutz and Samuels, 1984; LaBelle, Nakassis, and Lanfear, 
1983; Smith et al., 1982; Samuels, LaBelle, and Amstutz, 1981-1982; Lanfear, Smith and Slack, 1979). Section 
IV.A.1 describes the OSRA process and the probabilities of accidental oil spills occurring and contacting 
biological resources and coastal land segments (Appendix E). 


a. Overview of OSRA Model: The Sale 107 OSRA model study area is the Bering 
and southern Chukchi Seas (Graphics 4 and 5). Within the Sale 107 study area, oil-spill risks are calculated 


for 231 environmental resources (see Appendix E): 200 land/boundary segments, 30 biological resource 
areas, and designated land, which includes all the 200 land/boundary segments combined. Two seasons are 
incorporated into the model: winter (October-April), which represents the period with ice cover, and 
summer (May-September), the ice-free season in the Navarin Basin. 


For the Sale 107 OSRA model, 38 hypothetical spill sites are distributed within and around the lease area to 
represent potential platform locations, tanker routes, and pipelines within the study area. By assuming that 
oil spills occur at each hypothetical spill site, and by tracking spill trajectories through the study area, 
conditional probabilities are generated for estimated contacts to environmental resources. Conditional 
probabilities represent the probability that an oil spill occurring at a particular hypothetical spill site will 
contact an environmental resource. Combined probabilities are generated by including (1) the volume of oil 
estimated to be produced as a result of Sale 107, (2) historical spill rates based upon the volume of oil 
produced and transported, and (3) the transportation scenario in combination with conditional probabilities. 
Combined probabilities represent the estimated probability of spill occurrence and contact associated with the 
production and transportation of the proposed Sale 107 resources. 


Spill estimates are calculated for 1,000 bbl or greater and 10,000 bbl or greater, each for 3, 10, and 30 days 
after the spill. Using the oil-spill trajectories from the hypothetical spill sites, resource estimates of 
economically recoverable oil, a transportation scenario, and historical spill rates, the OSRA model estimates 
the mean number of oil spills occurring over the lifetime of the field and the probabilities of oil spills 
occurring and contacting the various environmental resources. 


The transportation scenario accounts for potential platform locations (production sites) in the sale area and 
the transportation of oil resources within the study area (Graphics 4 and 5). Oil is either offshore loaded to 
tankers via pipelines (base case), or transferred to St. Paul Island via pipelines and then loaded on tankers 
(high case). For both cases, the oil is tankered through Unimak Pass to southern markets. Hypothetical spill 
points are positioned within the sale area to represent oil platforms and along transportation routes to 
represent potential tanker or pipeline spills. For Sale 107, 24 spill points (coded with an “S" prefix) are 
designated production sites and are assigned an oil volume based upon the hydrocarbon potential about the 
spill point (see Appendix A). Since oil would also be transported from the production sites, these 24 spill 
points represent transportation points as well. Twelve spill points represent hypothetical pipeline or tanker 
routes (coded with "A," "P," "S," or "E" prefixes) outside the sale area, along which the produced oil would be 
transported to southern markets. 


i74 


IV-A-1 


b. QOil-Resource Estimates: Due to the uncertainty in estimating the volume of oil that 
could be economically recovered from Sale 107, a range of oil-resource estimates will be analyzed. The 
range is represented by the low, base, and high cases. Since the combined probabilities are dependent upon 
oil-resource estimates, the use of three cases is expected to encompass a range of potential oil-spill risks to 
the environment as a result of Sale 107. The base case represents the most likely amount of oil resources 
that are assumed to be developed from leasing in the Sale 107 area if commercial quantities of hydrocarbons 
are discovered. 


The low case oil resource estimate is 60 million bbl (MMbbI); however, 60 MMbbI is below the minimum 
economic resource requirement for development. The low case is a minimum amount of industry activity 
that is assumed to occur as a result of Sale 107. The base and high cases assume that commercial quantities 
of hydrocarbons are present in the proposed sale area. The base case represents the amount of oil assumed 
to be leased and produced, and the high case represents a maximum amount of oil assumed to be leased and 
produced, assuming that commercial quantities of hydrocarbons are discovered in the sale area. The oil- 
resource estimates for the base and high cases are 450 and 2,160 MMbbI of oil, respectively, with a marginal 
probability of 3 percent for each case (Sec. II.A). This means there is an estimated 3-percent probability tha: 
commercial quantities of hydrocarbons are present, and that if no hydrocarbons exist that there is no risk of 
large oil spills occurring. 


The OSRA model estimates oil-spill risks for the base and high cases. Since hydrocarbons would not be 
produced under the low case, there would be little risk of an oil spill other than minor operational! spills; 
therefore, the OSRA is not used for the low case. Oil-spill risks for the cumulative case are not modeled 
because the resources are not broken out for the Navarin Basin Planning Area. 


c.  Qil-Spill-Occurrence Rates: For the base and high cases, the mean number of 
oil spills estimated to occur is obtained by multiplying the historical spill rates by the volume of oil expected 
to be produced for each case. Spill rates were recently updated by Anderson and LaBelle (1990) for 
platforms, pipelines, and tankers (Table IV-1), assuming that: (1) realistic estimates of future spill 
frequencies can be based upon past experience; (2) oil spills occur independently of each other; and (3) spill 
rates are a function of the volume of oil produced or transported. Platform and pipeline spill rates were 
based on U.S. OCS experience from 1964 through 1987, and the tanker spill rates were based upon 
worldwide data from 1974 through 1985. The BEM statistics do not include recent spills because verification 
of U.S. production data takes 2 to 3 years and verification of world-wide production takes 4 to 5 years. 


In the OSRA model, one-half of the at-sea-tanker rate is applied within the study area. The other half is 
applied outside the study area, which for Sale 107 would be in the Gulf of Alaska, Pacific Ocean and points 
beyond. Within the study area, the spill rate for each transportation route is equally applied among the spill 
points along the route, including the hypothetical platform-spill point. At an offshore-loading terminal, the 
platform- and pipeline-spill rates would be assigned, plus a fraction of the at-sea-tanker-spill rate. 


Based on the oil-spill database, a 1,000-bbl spill is the minimum-sized spill in the 1,000-bbl-or-greater 
category and is much smaller than the typical 1,000-bbl-or-greater spill. Average 1,000-bbl-or-greater-spill 
sizes are 18,000 bbl for OCS platform spills; 25,000 bbl for OCS pipeline spills; and 110,000 bbl for tanker 
spills (Anderson and LaBelle, 1989; USDOI, MMS, 1990). Median 1,000 bbl-or-greater-spill sizes are 7,000 
bbl for platforms, 6,000 bbl for pipelines, and 15,000 bbl for tankers. 


(1) The Alaskan Record: Although the spill rates used for Sale 107 are 
largely based on oil spills from more temperate climates, spill rates from Alaskan State waters concerning 
production and transportation do not differ significantly from the OCS spill rates (Table IV-2). This is based 
on comparisons of spills from offshore Cook Inlet with the projected number of OCS spills. The oil-spill 
record for Cook Inlet has improved in recent years, paralleling the trend for OCS spills nationwide. 


The most applicable Alaskan data to OCS spills are the offshore oil fields of Cook Inlet, which include 
Granite Point, McArthur River, Middle Ground Shoal, Trading Bay, and Redoubt Shoal. Multiplying the 
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Table IV-1 
Spill Rates per Billion Barrels of Oil Produced 
or Transported for Platforms, Pipelines, and Tankers 


1,000 bbl 10,000 bbl 

Source or Greater or Greater 
Platforms 0.60 0.24 
Pipelines 0.67 0.17 
Tankers, Total 130 0.71 
At Sea 0.90 0.55 
Per Port Call 0.20" 0.09 


Source: USDOI, MMS, 1990. 
Y Per Port Call rate of 0.20 is based on one-half of the In Port Spill Rate. 
Table IV-2 


Number of 1,000-Barrel-or-Greater Oil Spills in 
Alaskan State Waters, Offshore Cook Inlet 


Offshore Cook Inlet 
(1965-1989) 
Estimated Observed 
Platforms 13 0 
Pipelines 13 2 
Tankers 2.2 2 
Total 48 4 


Source: USDOI, MMS, 1989. 


volume of oil produced times the OCS spill rates, the projected number of 1,000-bbl-or-greater spills would 
be 4.8. Four spills occurred from the production and transportation of offshore Cook Inlet oil, which 
coincides with the estimated numbers of spills based on OCS spill statistics. 


For offshore Cook Inlet, the Alaskan spill record does not differ significantly from the OCS spill record. 
Since human error (e.g., inattention to operations, inadequate supervision) is the major cause of oil spills 
(Gulf Research and Development Company, 1982), these results are plausible. 


The estimated number of spills under 1,000 bbl also can be estimated from the Alaskan record. Since 1971, 
the Cook Inlet oil industry has had 141 spills under 1,000 bbl, for a rate of 265 spills per billion bbl produced 
(Alaskan Oil and Gas Commission, 1981). The average reported spill size was 4.4 barrels. If the spill rate is 
extrapolated to the base case, 119 spills under 1,000 bbl would be expected during the production years, 
totaling 525 bbl over the life of the field. For the high case, 572 spills totaling 2,519 bbl would be expected. 


(2) Projected Spillage: By multiplying the spill rates by the amount of oil 
expected to be produced, the estimated mean number and the probability of oil spills were calculated (Table 
IV-3). For the base case there is an 54-percent probability that one or more spills of 1,000-bbl-or-greater 
will occur over the life of the proposal. For a 10,000-bbl-or-greater spill, the estimated probability of one or 
more spills decreases to 27 percent for the base case. A total of 0.77 spills of 1,000 bbl or greater are 
projected for the base case--65 percent of the spills would arise from transportation and 35 percent from 
platforms. For purposes of the base-case analysis, one spill exceeding 1,000 bbl or greater and no spill 
exceeding 10,000 bbl or greater are assumed to occur within the study area. For the high case, 3.72 spills of 
1,000 bbl or greater and 1.48 spills of 10,000 bbl or greater are projected to occur. Therefore, we will 
assume 4 spills of 1,000 bbl or greater occur for the high case, 2 of which exceed 10,000 bbl or greater. The 
probability of one or more spills exceeds 77 percent for both spill sizes. 


For the Sale 107 cumulative case, 2.96 spills of 1,000 bbl or greater and 1.18 spills of 10,000 bbl or greater 
are estimated. Therefore, we assume three spills of 1,000 bbl or greater and one spill of 10,000 bbl or 
greater for the cumulative case. The estimated probabilities of one or more spills exceeding 1,000 and 10,000 
bbl or greater are 95 and 69 percent, respectively. 


(3) In-Port Spills: Estimates of tanker spills occurring “in-port" are based on 
historical spills that have occurred within bays, harbors, and at pier sites. In-port spills are not included in 
the oil-spill-trajectory simulations. In-port spilis are not included in the OSRA analysis or in Appendix E 
other than as represented immediately below. 


The estimated mean number of spills and probabilities of one or more spills occurring from tankers “in-port" 
at St. Paul Island, the only port utilized by the high case scenario within the study area, are: (1) for 1,000 bbl 
or greater, the estimated probability is 35 percent and 0.43 mean number of spills, respectively; and (2) for 
10,000 bbl or greater, the estimated probability is 17 percent 0.19 and mean number of spills, respectively. 


In order to account for the high case in-port spills, the land segment nearest the port of St. Paul (land 
segment 146) was assumed to be the point of contact for an in-port spill. The mean number of in-port spills 
was assigned to St. Paul Island and added to the number of spills from Tables E-19 through E-23 and 
probabilities were calculated from a Poisson process (Table IV-4). 


(4) Exploration Spills: Although most oil spills occur during oil production and 
transportation, exploration spiils from platforms could also occur. Ten platform spills greater than 1,000 bbl 
have occurred on the U.S. OCS (Anderson and LaBelle, 1990), including one exploration spill from a 
semisubmersible. For the base, high, and cumulative cases, one-tenth of the expected mean number of 
platform spills would be expioration spills, or .027, .130, and .103 spills of 1,000 bbl or greater, respectively. 
Because the expected mean number of exploration spills for the base, high, and cumulative cases is extremely 


low it is assumed for analysis purposes that no oil spills would occur during exploration activities. 
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Table IV-3 
Oil-Spill-Probability Estimates for Spills Equal to or Greater than 1,000 and 
10,000 Barrels Resulting Over the Expected Life of the Navarin Basin for the 
Proposal (Base and High Cases) and the Cumulative Case 


Estimated Estimated Estimated 
Mean # of Mean # of Mean # of Prob. 1 or More Prob. | or More Prob. 1 or More 
Volume Platform Spills Transp. Spills Total Spilis__ == Spills/Platforms § Spills/Transp._ ss Spills/Total___ 
Source (MMbbis) <1,000 <10,000 <1,000 <10,000 <1,000 <10,000 <1,000 <10,000 <1,000 <10,000 <1,000 <10,000 
Base Case 450 0.27 0.11 0.50 0.20 0.77 0.31 24% 10% 39% 18% 54% 27% 
High Case 2,160 1.30 0.52 2.42” 0.967 3.72 1.48 77% 41% 91% 62% 98% 77% 
Cumulative 
Case 1,720 1.03 0.41 1.93 0.77 2.96 1.18 64% 34% 85% 54% 95% 69% 


Source: USDOI, MMS, 1989. 


“Y Does not include .43 tanker spills per port call which are not modeled in the oil-spill-trajectory simulations. 
“ Does not include .16 tanker spills per port call which are not modeled in the oil-spill-trajectory simulations. 
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Table IV-4 
In-Port Probabilities (expressed as percent chance) of One or More Spills and 
the Estimated Number of Spills (mean) Occurring and Contacting St. Paul 
Island Over the Assumed Production Life of the High Case 


1,000 bbl 10,000 bbl 
or Greater or Greater 
Days Days 
3 10 30 3 10 30 
prob. mean prob. mean prob. mean prob. mean prob. mean prob. mean 
Land 59 0.89 64 1.01 75 1.37 36 0.45 41 0.52 50 0.70 
St. Paul 
Island 53 0.76 55 0.79 56 0.83 30 0.35 31 0.37 26 0.30 


Source: USDOI, MMS, 1989. 
Vv Land Segment 146. 


d. Oil-Spill-Trajectory Simulations: Oil-spill trajectories for Sale 107 were simulated by 
Applied Science Associates (ASA), Inc. The logistics of the model are fully described in Spaulding et al., 
(1987, 1988) and are summarized below. The trajectories were calculated by the wellestablished procedure of 
vector addition of the current field plus 3 percent of the instantaneous wind field (Huang and Monastero, 
1982; Smith et al., 1982; and Stolzenbach et al., 1977). In vector form, the equation describing the oil 
transport is given by: 


(1) Usa = Ucerrem + 0.03 Using 


where 
Uy - oil drift vector 
= - current vector 
Und - wind speed at 10 m above sea surface. Direction is determined by the procedure 


of Samuels et al. (1982, 1983) and depends on the wind speed. 
The current contribution is comprised of the following components: 


(2) Ucerent = User + Uwing vero + Usensity + Vice 


where 
Useai - tidal currents 
Uwmdbero ~~ Darotropic wind driven flows 
density - density induced and net transport flows 
Ure - ice velocity (U,,, is used only if oil is associated 


with ice. In this case, the wind drift component in equation [1] is not employed.) 


The transport due to tidal action is predicted by U,,,,,. Since the tide is inherently a barotropic (free surface, 
gradient driven) process, a two-dimensional, vertically averaged stimulation is used to predict the currents for 
the M, and K, tidal constituents over one tidal cycle. Integration of the tidal currents over one tidal cycle 


Usenany 18 predicted using a three-dimensional hydrodynamic model operating in diagnostic mode. Density 
data used as input to the model are derived from the NOAA climatological density data set. Only summer 
(May-Sept) and winter (October) seasons are studied since the data set is too limited to provide additional 
temporal resolution. These flows are referred to as residual or density currents. 


The wind-driven flow consists of two major portions: an Ekman transport due to the direct action of the 
wind stress on the sea surface and a barotropic response caused by the sea surface gradients generated by the 
wind. The Ekman portion of the current at the sea surface is adequately incorporated in the wind drift 
factor (3% of the wind speed, given in equation [1]). The basic idea is to select representative wind fields 
that span the variability in the wind-driven flows and perform simulations for the representative events. This 
approach was implemented based on a series of nine stationary wind patterns that are known to dominate 
the wind patterns in the area. 


If oil becomes incorporated into ice fields (partial or full coverage), it is observed that the oil moves with the 
ice. For the case when oil interacts with ice, the 3-percent rule in equation (1) is not used, but rather the 
U,,, term in equation (2) is employed. If the ice is in free drift, a model developed by Overland et al. (1984) 
is used. If the ice coverage is high and boundary effects and internal ice stresses are important, then the 
results from a fully coupled ice-hydrodynamics model are used to describe ice and, hence, oil motion. The 
model of Overland et al. (1984) is used for the simulations reported here. 


For each trajectory simulation, the start time (year, month, day, and hour) was randomly selected within the 
time period of the Fleet Numerical Oceanographic Center (FNOC) wind and NOAA/Navwy JIC ice records 
(1976-1986). The year, month, day, and hour were used to establish the M2 and K1 tidal currents. The 
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month information determined which density induced and net transport flow data set was used. Finally, the 
year, month, day, and hour information determined the sequence of storm and non-storm weaiher scenarios 
and the associated currents that occur during the fcllowing 30-day period. The total current field was 
assembled by the linear superposition of the individually forced flow fields. 


A detailed analysis of atmospheric data, pressure data, and storm tracks revealed four major storm tracks 
dominate the area. The FNOC wind data set for each weather type was used as input to the hydrodynamic 
model. Operating in a two-dimensional, vertically averaged (barotropic) mode, the model was used to 
predict the current fields for each uf the storm scenarios. A typical simulation period was 3 to 5 days and 


dependent on the storm. 


Thirty-eight hypothetical spill points were distributed in th .*idy area to represent potential platform 
locations, tanker routes, and pipelines. For each hypothe: «! pill site, a total of 300 trajectory simulations 
(150/season) were made to provide an estirmate of the mc. — -rajectory path and its associated variability. 
One hundred fifty trajectories were selected to assure accurate aud stable statistics in representing trajectory 
paths (Turner and Spaulding, 1986). If a trajectory contacted land or, a boundary segment of the model, the 
trajectory was stopped. Otherwise, the trajectories continued for 30 days. A skill assessment of the model 
was performed by Spaulding, Jayko, and Isaji (1988). 


e. Conditional and Combined Probabilities: Results of the OSRA simulations are 
presented in terms of conditional and combined probabilities (Appendix E). Conditional probabilities are 
defined as the probability that an oil spill occurring at a particular hypothetical spill site wil! contact either a 
land/boundary segment or a biological resource area, assuming a spill occurs. These probabilities are based 
solely on oceanographic and meteorological conditions and do not incorporate the probabilities that a spill 
will occur. For conditional probabilities, we simply assume a spil} occurs at cach hypothetical spiil site. 
These probabilities are useful in identifying those sites that pose the highest risks to specific environmental 
resources, should spills occur. In addition, conditional probabilities are calculated on a seasonal basis, which 
allows analysts to identify relative risks of oil-spill contact during summer and winter seasons. 


Conditional probabilities are combined with the volume of oil projected to be leased, discovered, developed, 
and produced, the estimated spill rates, and the transportation scer.rio to yield combined probabilities. 
Thus, combined probabilities represent the probability that one or more oil spills will occur and contact a 


biological resource area or land segment. The combined probabilities for biological resources as well as the 
seasonal- and annual-cc\nditional probabilities are discussed in the biological analyses of this E'S. “Combined 


probabilities for the land segments are discussed below. A complete iisting of the combined probabilities is 
given in Appendix E. 


The estimated combined probabilities that an oil spill would occur and contact the shores of the study area 
are shown in Table IV-5 for the base and high cases. For the base case, the estimated probability of an oil 
spill occurring and contacting the environmental resource land within 10 days is 3 perceni, increasing to 11 
percent for a 1,000 bbl-or-greater spill after 30 days. The points of potential spill contact (i.c., combined 
probability greater than 0.5 percent) include Unimak Pass, the Pribilof Islands, St. Matthew Island, and an 
area southwest of Cape Navarin (i.c., Navarin Bight) (Fig. [V-1). For the high case, the estimated combined 
probability for land contact within 30 days is 61 percent for a 1,000-bbl-or-greater spill and 40 percent for a 
spill of 10,000 bbl or greater. Potential spill-contact sites include Unimak Pass, the Alaska Peninsula, St. 
Paul Island, St. George Island, St. Matthew Island, and Navarin Bight (Fig. IV-2). 


2. Aspects of Spilled Oil: 


a. Fate and Behavior of Spilled Oil: The fate and behavior of spilled oil in the marine 
waters of the Navarin Basin are very dependent on the mode and volume of spillage, the characteristics of 
the oil spilled, and the characteristics of the receiving waters. A variety of processes occur when oil is spilled 
on water that alter its chemical and physical characteristics. Collectively, these processes are referred to as 
weathering or aging of the oil and, to a large degree, they determine its fate. 
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Table IV-5 
Combined Probabilities (percent chance) of One or More Oil 
Spills Occurring and Contacting Environmental Resource Land 
Within 3, 10, and 30 Days Over 
the Production Life of the Navarin Basin Sale 107 for the 


Base and High Cases 
Trajectory 
3 days 10 days 30 days 
Spill Size (bbls) > 1,000 > 10,000 2 1,000 > 10,000 > 1,000 > 10,000 
Base Case 2 1 = ll 6 
High Case 37. 23 4 2 61 40 


Source: USDOI, MMS, 1989. 


—_ 4 
Oo 
nD 


ae 
175° 180 175° 170 165 160 
+ + wrtnge! istond + + + 70 
~ 
ARCTIC OCEAN 
CHUKCHI 
SEA 
U.S.S.R. ALASKA 
ny 
+ + + + + + 6S 
Nome 
7 * 
t St. Lawrence island 
> s 
SN Fe) gt” 
oe 9 _ 
wT StNetthew istond e 
+ + + q + + +60 
LEGEND latond 
of 
Of Spi Contact 
25% <p < 40% 
20% <p < 28% Ca} Poul ietond 
10% < p ¢ 20% © 3% George isiond 
5X < p < 10% , 
0.5% <p < 5% Cotd Bay oe 
p < 0.5% + a + p< + 55 
So oe 
(see GRAPHIC 4 for location SGN, 
of land ~ 
) yi 
<2 f PACIFIC OCEAN 
° eo” 
D+. Src, eo °* 
» . 2 
50 
Source: USDOi, MMS, 1989. 


FIGURE [V-—1. POTENTIAL CONTACT OF OIL SPILLS OF 1,000 BARRELS OR GREATER TO 
LAND/BOUNDARY SEGMENTS BASED ON OVERALL COMBINED PROBABILITIES 
FOR THE BASE CASE (30-day trajectories) 
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FIGURE [V—-2. POTENTIAL CONTACT OF OIL SPILLS OF 1,000 BARRELS OR GREATER TO 
LAND/BOUNDARY SEGMENTS BASED ON OVERALL COMBINED PROBABILITIES 
FOR THE HIGH CASE (30-day trajectories) 
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In the following discussion, oil-spill cleanup is not considered. Although cleanup would most likely be 
attempted, the prediction of response effectiveness is uncertain. Cleanup success depends greatly on local 
conditions, type and quantity of oil, logistics, and shoreline character. Oil-spill response and cleanup is 
discussed as a separate topic in Appendix F. 


Oil spills would be either surface or subsurface spills. Pipeline spills would be the latter, unless they 
occurred in nearshore, shallow water. Tanker spills and most platform spills--including most blowouts-- 
would be surface spills. Spills from all three sources--pipelines, platforms, and tankers--are more likely to be 
of crude oil, but also could be of fuel oils. On the OCS, 7 of the 12 recorded platform spills of 1,000 bbl or 
greater occurred from stored crude or fuel oil. 


(1) Surface Spills: The major processes involved in oil weathering are 
spreading, evaporation, dispersion, dissolution, emulsification, and sedimentation (Fig. IV-3). After a spill 
occurs, a "slick" forms because of the low solubility of most petroleum components. The principal forces 
influencing the spreading rate of a slick are gravity, viscosity, surface tension, inertia, and the turbulence of 
the water body. The spreading of the oil to a thin film is one of the most important processes, and, without 
it, many of the other dispersive processes would not occur. In the cold waters of the Bering Sea, an oil spill 
would spread less than in temperate waters and would remain approximately 100-fold thicker than a slick in a 
more temperate climate. The greater thickness of a northern slick slows, but does not stop, the other 


dispersive processes. 


Evaporation of volatile components accounts for the largest percentage of crude loss, with evaporation loss 
on the order of 25 percent occurring in the first 24 hours (Fingas, Duval, and Stevenson, 1979). Fuel oils 
(diesel) evaporate more slowly than crude, on the order of 13 percent within 40 hours at 23°C, but a larger 
overall percentage of diesel will eventually evaporate. Over the life of an oil slick, evaporation accounts for 
one- to two-thirds of the slick mass (NAS, 1983). The initial rate of evaporation increases with increasing 
wind speeds and increasing temperatures; however, the percentage of slick volume that escapes into the 
atmosphere is not appreciably increased. Competing with evaporation for volume of crude-oil loss from a 
slick is dissolution, which generally involves the aromatic fractions of spill volatiles. The low-molecular- 
weight aromatics such as benzene and toluene, which are acutely toxic, will rapidly dissolve into the water 
column. Dissolution, however, is very slow compared to evaporation; most volatiles usually evaporate rather 
than dissolve. Dissolved-hydrocarbon concentrations underneath a slick, therefore, tend to remain less than 1 
ppm (Malins and Hodgins, 1981). 


Dispersion of oil droplets into the water--not dissolution--is the major way in which oil is incorporated into 
the water column. Winds, waves, and currents naturally disperse oil by breaking small droplets from a slick 
and mix them into the underlying water. The greater the turbulence, such as in a storm, the more rapidly oil 
disperses from the slick. 


The fate of oil droplets mixed into water depends on the size of the droplets. Larger or coalesced droplets 
may resurface. Smaller droplets remain in the water column and are rapidly diluted by further dispersion, 
advection, and diffusion. Most of the oil droplets suspended in the water column will eventually be degraded 
by bacteria in the water column or deposited on the seafloor. The rate of sedimentation depends on the 
suspended load of the water, the nature of that load, water depth, turbulence, density of the oil, and the 
presence of concentration pathways, such as incorporation into zooplankton fecal pellets. 


At the same time that oil is being lost from the slick, the character of the slick changes, and many oil types 
begin to form a mousse--a water-in-oil emulsion. As more of the lighter components are lost, the oil 
thickens. Mousse formation slows but does not stop dispersion from a slick. Winds in excess of 4.4 m per 
second will often cause a slick to break into streaks or windrows; thus, slicks may typically spread 
discontinuously over a 10- to 100-fold-larger area than is actually covered with oil. As weathering continues, 
the oil slick separates further into individual tar balls or pancakes. For Arctic open waters, tar-ball formation 
can be expected to occur within 30 days of a spill. Roughly 40 percent of Prudhoe Bay crude can be 
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expected to remain after initial weathering in the form of dispersed tar balls or pancakes. Payne (1982) 
states that “the ultimate fate of most tar balls at sea is believed to be their breakup and sinking within one 
year." 


(2) Subsurface Spills: Subsurface spills could occur from leaks through 
seafloor pipelines or from subsea blowouts of wells. Blowouts or gathering-pipeline spills would disperse 
small oil droplets and entrained gas into the water column. If there is sufficient gas, turbulence, and the 
necessary precursors in the oils, mousse may form by the time the oil reaches the surface (Payne, 1982). 
Once mousse is formed, both weathering and dispersion of the oil are much slower. A leak from a trunk 
pipeline--with gas removed--would emit oil in larger droplets or as a continuous or discontinuous stream 
rising through the water but would not be as likely to form mousse immediately. A trunk-pipeline spill 
would, therefore, be intermediate in character, between a subsurface blowout and a surface spill. For all 
three subsurface-spill types, oil would rapidly rise to the water surface to form a slick. Droplets less than 50 
microns in size, a category including about 1 percent of the blowout volume, could be carried several 
kilometers downcurrent before reaching the water surface (Environmental Sciences Limited, 1982). Blowout 
simulations have shown that convective cells set up by the rising oil and gas plume result in concentric rings 
of waves around the central plume. Surface currents within the ring should move outward, and surface 
currents outside the ring should move inward, resulting in a natural containment of some oil. 


The release of oil droplets allows some increase in dissolution of oil, particularly for a blowout or gathering- 
pipeline spill, but the rapid rise of most oil to the surface suggests that the increase in dissolution--as a 

percentage of total spill volume--must be fairly small. The resulting concentrations of oil, however, could be 
substantial, particularly for dispersed oil in subsurface plumes. Oil reaching the surface would weather and 
behave similarly to a surface spill. In cases, such as the Ixtoc I blowout, a well blowout may be accompanied 
by fire. A fire would consume a large quantity of oil and reduce the amount of oil remaining at the surface. 


An oil-spill event during the open-water season in the Navarin Basin would probably be much like that 
observed during the Ekofisk Bravo blowout in 1977: a spill which occurred in an open-ocean, high-energy 
subarctic setting. A spill of 10,000 bbl in open water in the Navarin Basin might physically cover 1 to 2 km? 
of surface, and a spill of 100,000 bbl, less than 10 km? of surface (Table IV-6). Depending on the oil’s 
composition, wind speeds, and air and water temperatures, a major fraction of an open-water spill would be 
removed within a few days by evaporation. Oil at the sea surface would be spread by gravitational forces and 
dispersion and would be advected northeastward by seasonal winds, eventually breaking up into discontinuous 
slicklets or streamers as was the case of the Ekofisk Bravo event. In the open waters of the Navarin Basin, 
the slick, within 10 days, could discontinuously spread over an area 10- to 100-fold greater then the area of 
actual oiled surface. The high-energy levels prevalent at the sea surface in the Navarin Basin region would 
promote water-in-oil emulsions that would become progressively denser and more viscous with time due to 
differential weathering of the petroleum components. Dissolution and absorption of oil into the water 
column would be of lesser importance in decreasing the slick’s mass while microbial degradation and photo- 
oxidation likely would be insignificant. After a couple of weeks, as in the open-water Ekofisk spill, only small 
tar balls likely would remain at the sea surface. 

An oil-spill event in the vicinity of St. Matthew Island could result in the intertidal zones of that and 
neighboring islands being contaminated by unweathered oil. However, given the geomorphological character 
of the islands’ intertidal zones and prevalent high wave energy there, oil would not be expected to persist very 
long (Jarvela, Thorsteinson, and Pelto, 1984). 


Inferences about the possible fate of oil spilled in the Navarin Basin during the presence of sea ice are 
complex. An oil-spill event during the season when ice is present in the Navarin Basin could have a variety 
of outcomes, depending (among other factors) on the time of year, location, and prevailing weather. If the 
spill occurred in the open water outside the pack ice, the fate of oil probably would be comparable to that 
during the ice-free period except that the dominant direction of transport would be westward and 
southwestward into the deep basin of the Bering Sea. A spill occurring in close pack ice likely would persist 
for an extended period due to the lower ambient wave- and wind-energy levels acting to disperse and 
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Spill-Size Examples for the Navarin Basin” 
Time After Spill ‘3Dap Den = 3 Daye Daye 
Winter Spill” 
Oil Remaining (%) 58 40 65 49 
Thickness (mm) 1.0 0.4 23 11 
Area of Slick (km*)” 0.93 14 46 72 
Discontinuous Area (km*)“ 66 310 210 990 
Summer Spill” 
Oil Remaining (%) 59 41 66 48 
Thickness (mm) 1.0 0.5 23 11 
Area of Slick (km*)* 0.93 1.4 46 72 
Discontinuous Area (km) 180 830 580 2,700 


Source: USDOI, MMS, 1986. 


¥ Calculated with the SAI oil-weathering model of Payne et al. (1983). These examples are discussed 
in the Fate and Behavior portion of Section IV.A. The examples are for a Cook Inlet type crude. 
February, 18-knot-wind speed, 0°C, 2-meter-wave height. 

This is the area of oiled surface. 

Calculated from Equation 6 of Table 2 in Ford (1985) and is the discontinuous area of a continuing 
spill or the area swept by an instantancous spill of the given volume. 

¥ July, 12-knot-wind speed, 8°C, 1.5-meter-wave height. 
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evaporate the petroleum, and the physical containment of the oil by ice. Oil released under the ice could 
remain there, or move, depending on the speed of the ice relative to the underlying water. 


The time of occurrence of an oil spill in sea ice would be influential in oil-spill fate. A spill occurring during 
early winter could result in significant incorporation of oil in ice, extended oil persistence, and concommitant 
long transport before release. Because sea ice in the Navarin Basin normally is restricted to the continental 
shelf, the ultimate release of oil from ice likely would occur over the shelf. 


b. Extent of a Shoreline Spill: An offshore spill that reaches shore is not likely to 
reach the shoreline in its entirety, contact could occur with the shoreline in several locations, or it could be 
“smeared” along a single location depending on the nature of winds and longshore currents. How long a 
stretch of coastline could be coated by aa oil spill is difficult to quantify but can be estimated on the basis of 
a study by Ford (1985). 


Ford used multiple regression techniques and the case histories of 39 spills in which coastlines were oiled to 
develop empirical equations predicting how much coastline would be oiled if oiling occurred (note: not all 
spills reached shore). Ford found that an equation estimating oiling as a function of only the volume spilled 
accounted for 59 percent of the variance in the historical record. An equation estimating shoreline oiling as 
a function of volume and latitude was a slightly more precise estimator and accounted for an additional 6 
percent of the variance. Wind speed, water temperature, and wave height did not significantly correlate with 
the amount of shoreline oiling. 


Equation 13 (Table 4 in Ford, 1985), relating shoreline oiling to volume alone is a more appropriate 
predictor than the equation relating oiling to both spill volume and latitude. Obviously, increasing latitude 
would not directly cause a spill to spread over more shoreline. The correlation with latitude is probably an 
artifact caused by a secondary relationship such as an increase in shoreline complexity as latitude increases. 
ee ea re on ae 


Based on Equation 13, if a spill of 10,000 bbl occurred and contacted land, about 30 kilometers of coastline 
could be expected to be oiled. For a spill of 100,000 bbl, expected oiling would be on the order of 90 km. 
However, it would be possible for a spill to contact severalfoid-longer or -shorter stretches of coastline than 
these averages or not contact any shoreline at all. 

For Sale 107, MMS assumes that spills of 1,000 bbl or greater are capable of contacting portions of vast 
segments of coastline greater than 30 km, or roughly the effective width of 1 to 1.5 land segments. (The 
actual number of km of shoreline composing an individual land segment is usually much greater than the 
effective width of that land segment because of shoreline complexity--that is, the presence of lagoons, bays, 
islands, and headlands.) Because the trajectory model tracks only the center-of-mass of the spill, we account 
for spreading or smearing of the spill along the coast by assuming that the entire land segment and possibly 
the closest neighboring segments could be contacted. 


Long-duration spills are depicted less precisely in the OSRA than are instantaneous spills. The OSRA can 
still be used to represent the relatively rare occurrence of a long-duration spill as discussed in Section IV.A.2 
of the Norton Basin Sale 100 FEIS (USDOI, MMS, 1985c). Long-duration-spill discussion is incorporated 
herein by reference and also is summarized here. 


For such spills, the center-of-mass of the spill is still depicted accurately. However, the spreading of the oil 
over different trajectories through time would result in more frequent contacts of oil with land, but each 
contact would involve only a fraction of the total spill. For such spills, the conditional probabilities of contact 
from an individual hypothetical launch point represent the fraction of the total spill that would contact that 
target or land segment, disregarding weathering and cleanup. (The conditional probability would normally 
represent the likelihood that the target or land segment was contacted by the entire spill.) 


149 


IV-A-8 


In addition to the above consideration, also note that long-duration spills should occur infrequently. For 
example, only 3 of 12 platform spills in OCS records persisted over 1 week--in terms of oil leakage. The 
platform spill of longest duration and greatest volume, the Santa Barbara blowout of 77,000 bbl over several 
months, spilled most of the oil in the first few days. Similarly, most other blowouts rapidly decrease flow 


because of clogging, local reservoir depletion, or the regaining of partial control. 


c. Persistence of Stranded Oil: A discussion of persistence, necessarily, only relates to 
the oil remaining after cleanup or to situations where cleaning up could cause more damage than leaving the 
original spill in place. Marshes, sheltered tidal flats, and eroding peat scarps which form much of the 
shoreline are areas where heavy equipment should not be used in cleanup operations because it could cause 
permanent scars on the landscape and ecosystem. Recent advances in cleanup technology for wet tundra 
(low-pressure hosing coupled with clipping of oiled vegetation [Pope, Hillman, and Safford, 1982]) provide 
both an ecologically and technologically sound means of cleaning some of these areas. Thus, cleanup is a 
viable option to mitigate problems caused by shoreline oiling and oil persistence. 


Persistence of oil on beaches, tidal flats, marshes, and other shoreline types has been investigated both 
experimentally through small, deliberate spills on test plots and by monitoring oil persistence following 
accidental spills of various compositions and magnitudes. In these studies, the persistence of oil is always 
highly correlated with shoreline types, largely because of the importance of physical processes in weathering 
and the natural removal of oil. 


The Bering Sea coastline is a relatively diverse coastline, ranging from rocky cliffs to deltas. Based on 
empirical data and surveys, the Bering Sea coastline can be partitioned into sections ranging from low to very 
high oilretention capabilities (Michel et al., 1982; Gundlach et al., 1981a; Woodward Clyde Consultants, 
1981). Coastlines with rocky headlands and wave-cut platforms exhibit low oil-retention capability, waves, 
wind, and surf would wash oil off of these shorelines within weeks of oiling. Coastlines with exposed, low- 
biomass tidal flats or sandy beaches exhibit moderate oil-retention capabilities. Such shorelines could be 
naturally cleansed of oil within months of oiling. The coastlines of St. Matthew Island, the Pribilof Islands, 
and the Unimak Pass vicinity predominately are in these two categories. As stated earlier, these areas 
represent some of the higher (albeit, still very low) areas of risk as a result of the base and high cases (Figs. 
IV-1 and I'V-2). 


Coastlines with mixed-sand-and-gravel beaches, gravel beaches, moderate biomass, or exposed tidal flats 
represent shorelines with high oil-retention capability. Such shorelines would require a year to cleanse 
themselves of oil. Coastlines with very high oil-retention capability include sheltered rocky shores, sheltered 
tidal flats, eroding peat scarps, or marshes. Oil incorporated into sediments on organic debris, or onto 
matted vegetation could persist for several years. Over 70 percent of the Alaskan Bering Sea coastline is in 
these latter two oil-retention classifications, including the southern shoreline of St. Lawrence Island. 


Ratings reflect not only the retention capability of the substrate but also the ineffectiveness or lack of natural, 
physical removing processes for oil. In general, the lower environmental temperatures and the short thaw 
season in the cold climate result in greater persistence of spilled oil. 


More recent cold-climate data suggest that Michel et al. (1982) may have been too optimistic. A revisit to 
the Metulg oil-spill site in the Strait of Magellan 6.5 years after the spill suggests that spill persistence may be 
much longer then previously thought (Gundlach, Domeracki, and Thebeau, 1982). At the Metula site, oil 
originally was projected to persist 2 to 3 years in mixed-sand-and-gravel beaches and up to 20 years in 
marshes. The lack of weathering of the oil in the 6.5 years since the spill now suggests coldclimate 
persistence of 15 to 30 years in mixed-sand-and-gravel beaches and over 100 years in sheltered marshes if 
very heavy oiling occurred (Gundlach, Domeracki, and Thebeau, 1982). However, the longer the open-water 
season and the greater the fetch, the less time the oiling would persist. 


Bering Sea marshes and lagoons are often protected by barrier beaches or bars. The closed nature of the 
marsh reduces the probability that oil would penetrate into the marsh or lagoon, but would lead to longer 
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persistence of oil if oiling did occur. However, because tides and winds are not undirectional, only a fraction 
of an large individual spill could be expected to penetrate into such a protected marsh or lagoon. 


d. Toxicity of Oil in the Marine Environment: In general, the determination of the 
ultimate effect and the recovery of an ecosystem from petroleum contamination depends on the physical and 
chemical form of the oil and the state of the ecosystem at the specific time of the oil spill. The dispersion of 
oil in water, its movements, chemical modifications, eficcts on aquatic organisms, and persistence in the sea 
are all influenced by the: (1) type and characteristics of the oil (for example, viscosity and percent 
aromatics); (2) amount and duration « oil spilled; (3) state of the sea, in particular the tidal cycle and wave 
activity; (4) location of the spill, including the physiography of the area and the distance from shore; (5) the 

and topological configuration of the affected coast, including textural characteristics of shore 
sediments; (6) climatic conditions, in particular temperature, wind, and solar radiation; (7) biota of the area; 
ee een ee ee ee ee ce oes oe 
effectiveness of mitigating measures taken by appropriate Federal and State agencies. 


(1) Crude-Oil Characteristics: The toxicity of petroleum on marine 
organisms is dependent on the concentration and composition of its individual hydrocarbons at the time of 
contact. The relative effect of the oil will shift as spilled oil weathers due to the change in its chemical 
composition. 


Crude oil is a complex mixture of alkanes (aliphatic), naphthenes (cycloparaffinic), aromatics, and asphaltics 
(asphaltenic and heterocyclic compounds containing oxygen, sulfur, or nitrogen). The low-molecular-weight 
components are more toxic but are rapidly lost through evaporation and dissolution during the first days of a 
spill. High-molecular-weight aliphatics are the least toxic, although they may have an anesthetic or narcotic 
effect if concentrations are great enough. 


In general, the relative toxicity of an oil is proportional to its aromatic content. Studies have shown lower- 
molecular-weight aromatic hydrocarbons (benzenes and toluenes) 10 be moderately toxic to a variety of 
animals. Intermediate-molecular-weight aromatic hydrocarbons (naphthalenes) have been found toxic to 
phytoplankton and many species of aquatic animals. However, the benzenes and naphthalenes are quickly 
lost to the atmosphere or diluted into the water column. 


(2) Comparative Toxicity of Different Oil Forms in Water: Although laboratory 
toxicity tests show that the deleterious effects of oil are related to its chemical components, the form of oil at 


sea is just as, if not more, important in determining toxicity. That portion of the oil that dissolves--the water- 
soluble fraction (WSF)--appears to be the most highly toxic to organisms, possibly duc to the easier uptake of 
oil in this form (NAS, 1985). Water-in-oil emulsions of spilled oil are likely to cause biological damage due 
to physical effects, while oil-in-water emulsions probably cause more biological damage due to toxic effects. 
Oil in dispersed droplets exhibits slightly less toxicity than the WSF’s. Therefore, although high-molecular- 
weight aromatics are least degraded in oil and show high toxicity in laboratory tests, the relative toxicity of 
the lower-boiling aromatics may be more important due to their enrichment in the aqueous phase, 
specifically the naphthalene hydrocarbons. 


(3) © tive Toxicity of Oil Types: Toxicities vary t oll types 
because the concentration and composition of individual hydrocarbons within the oil vary. In general, refined 
oils are considered more toxic than crude oils due to their high-aromatic-hydrocarbon concentrations and 
their greater ability io mix into the water column as a result of their less viscous nature. In general, spills of 
crude oil, residual fuel, and lubricating oil are more likely to cause biological damage by virtue of their 
viscous physical properties when considered over a length of time, while spills of refined oil, including 
gasoline and kerosene, are likely to cause biological damage by virtue of their toxic nature over a relatively 
short period of time (NAS, 1985). 


(4) Biological Differences: The severity of oil pollution on different 
organisms in various habitats varies from no effect te responses of avoidance, decreased activity, physiological 
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stress, and death. Different species react differently, and different life stages of an organism will show 
different sensitivities to petroleum hydrocarbons. Lethal effects of the soluble aromatic hydrocarbons from 
bioassays range from 1 to 100 ppm for most adult marine organisms and from 0.1 to 1 ppm for the more 
sensitive larval and juvenile life stages. Sublethal effects may occur from soiublearomatic concentrations 
ranging from 1 to 100 ppb. The ecological significance of these responses is important at the population and 
community levels. A species may be sensitive to oil in the laboratory, but in the natural environment, due to 
such factors as effective reproduction and dispersal strategies and immigration, an entire population may 
recover rapidly. Conversely, although an individual organism may show high tolerance to oil contamination 
in the laboratory, recovery of that population under natural cconditious may be delayed duc to such factors as 
competition for food and space or dependence on a specific food resource. Table IV-7 identifies sensitivities 
of selected marine species to Cook Inlet crude oil. See Section IV.B for more specific discussions of toxicity 
as it relates to biological resources found in the proposed sale area. 


3. Constraiats on Oil and Gas Development: A detailed discussion of the constraints for the 
Navarin Basin Planning Area can be found in the Navarin Basin (Sale 83) FEIS (USDOI, MMS, 1983a) 
which is hereby incorporated by reference. Also see Section III.A.1 for additional information on geology of 
the area. Constraints on development include ice, gas-charged sediments, seismicity and related hazards, 
volcanoes, faulting, submarine-sediment slides, and large bedforms. 


Depending on platform location and the extent of ice coverage, sea ice could be a serious constraint to fixed 
structures, tankers, and offshore-loading facilities. Fixed structures and offshore-loading facilities would be 
designed to withstand maximum ice loads and potential ice-contact zones for localized and very high ice 
pressures. However, sea-ice risk could be mitigated by: (1) continued improvement in the knowledge of the 
engineering properties of the sea ice in the Navarin Basin; (2) a development strategy that includes the use of 
icebreakers and ice-resistant vessels; (3) platform designs that take into consideration the predicted ice 
conditions, ice strength, and ice loading. All bottomfounded or fixed platforms would be subject to the MMS 
Platform Verification Program. 


Superstructure icing (icing caused by sea spray) could pose a serious hazard to offshore structures and ships. 
Direct ice-sheet accretion could alter the resonant frequency of the facilities. Additional information on 
superstructure icing in Alaskan waters can be found in Wise and Comiskey (1980). Additional studies are 
addressing the superstructure icing problem (Minsk, 1983a, b; Jellinek, 1984). The risk of superstrwcture 
icing could be mitigated by: (1) a longterm program aimed at forecasting meteorological parameters that are 
important in affecting the rate of ice accumulation; (2) an expanded meteorological base; and (3) structural 
designs and coatings that would inhibit the buildup of ice hazard. 


Zones of abnormal formation pressure can be a threat to a drilling program. These subsurface pressures 
present the possibility of a blowout if they are not counterbalanced by correct mud weights. Analyses of data 
collected during the drilling of the Navarin Basin COST No. 1 well suggest the presence of these high- 
pressure zones at 2,500 to 3,840 ft and at 9,430 to 15,300 ft. Additional evidence from seismic-reflection 
surveys indicates that abnormal pressure zones might be present in other areas of the Navarin Basin 
(Sherwood, 1984). Abnormal pressure can be mitigated by compliance with the offshore operating 
regulations (30 CFR 250.50 Subpart D) which require that formation pressure be considered in the design 
criteria for all wells. 


Faulting, submarine slides, large bedforms, gas-charged sediments, and over- pressuring would be major 
concerns to any exploration, and development and production operations within the proposed sale area. The 
risk associated with these constraints and hazards could be mitigated by the various methods described in 
Section IV.A.2. 
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Table IV-7 
Sensitivities of Selected Alaskan Mariine 
Species to Cook Inlet Crude Oil 
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Little Neck Clam Intertidal 6.84 
Pink Shrimp Subtidal 4.94 
King Crab Benthic 3.69 
Pacific Herring Pelagic 1.22 
Pink Salmon Pelagic 1.69 
Walleye Pollock Pelagic 1.73 
Starry Flounder Benthic 5.34 


Source: Rice, 1977. 


V Equals 96-hour, total lethal mortality; 96-h TLM’s are in mg/l of total aromatics. 
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B. Alternative | - Proposal 


The proposal is to offer for lease 5,036 blocks located from 48 to 360 km (30-225 mi) offshore of St. 
Matthew Island. Total area of the proposed lease sale is 11.4 million hectares. 


Presented in this section are analyses of the potential effects that the proposal (low, base, and high cases) 
may have on the environment. Each analysis portrays the potential change in condition between the 
environment that currently exists and what is assumed to occur as a result of the scenario described for the 


proposal. 


1. Leow Case: This case assumes that 60 MMbbis of oil would be discovered; however, this 
volume is below the minimum economic resource required for development (see Appendix A). Six 
exploration wells would be drilled over a 4-year period (1992-1995) during the surnmer ice-free season with a 
maximum of two wells drilled in any year. The exploration wells would be plugged and abandoned with no 
further industry activity. For the low case, no oil spills are assumed to occur and any operational spills would 
be minor. See Section IA.1.a. for a discussion of industry activities associated with the low case. 


a. Effects on Air Quality: Effects on air quality could result from potential air- 
pollutant emissions from offshore activities and accidental emissions resulting from gas blowouts, evaporation 


of spilled oil, and burning of spilled oil. 


(1) Air Quality Standards: Federal and State statutes and regulations define air- 
quality standards in terms of maximum allowable concentrations of specific pollutants for various averaging 
periods (see Table III-1). These maxima are designed to protect human health and welfare. However, one 
exceedence per year is allowed except for standards based on an annual averaging period. The standards 
also include Prevention of Significant Deterioration (PSD) provisions for nitrogen dioxide (NO,), sulfur 
dioxide (SO,), and total suspended particulates (TSP) to limit deterioration of existing air quality that is 
better than that otherwise allowed by the standards (an attainment area). There are three classes (I, II, and 
III) of PSD areas, with Class I allowing the least degradation. Class I also restricts degradation of visibility. 
The land nearest to the proposed lease-sale area is St. Matthew Island--a Class I area approximately 48 km 
away (State of Alaska, DEC, 1982). Baseline ambient-pollutant concentrations at St. Matthew Island for 
PSD analysis have yet to be established. Air-quality standards do not directly address all other potential 
effects such as acidification of precipitation and freshwater bodies or effects on nonagronomic plant species. 


With the recent enactment of the Clean Air Act Amendments of 1990 to the OCS Lands Act, the EPA has 
jurisdiction over blocks to be leased under this lease sale for air quality. The lease operators shal! comply 
with the provisions of Part C of Title I and with the requirements to be promulgated by the EPA by 
November 1991. 


The State of Alaska shall have jurisdiction over the blocks to be leased, once the State of Alaska has 
promulgated, and the EPA Administrator has confirmed adequacy of regulations to implement and enforce 
the requirements of Section 328, Title III. But there will not be a significant difference in the requirements 
to be complied with by the lease operators since there are no onshore nonattainment areas and the State of 
Alaska has adopted the National air-quality standards and PSD regulations as the State standards and PSD 
regulations. 


If an air quality analysis of air pollution from Lease Sale 107 is required, the EPA approved Offshore and 
Coastal Dispersion (OCD) model would be used to calculate impacts of pollutant emissions from Lease Sale 
107 on onshore air quality. 


In the low case a maximum of two exploration wells would be drilled by one rig in a year. It is possible, 
although unlikely, that the exploration could occur as close as 48 km from St. Matthew Island. Estimated 
peak annual emissions for exploration and support activities are given in Table IV-8. Since the estimated 
annual uncontrolled NO, emissions for the peak year would exceed 250 ton per year, under the Federal and 
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Table IV-8 


Estimated Uncontrolled Emissions 
for the Proposed Navarin Basin Sale 107 
(Low Case) 
P ll ( ° y' / 
CoO NO, TSP SO, VOC 
Exploratory Drilling Only” 
(Peak Year) 46.1 284.1 14.7 179 205 


Source: | USDOI, MMS, Alaska OCS Region. Computed from factors in Form and Substance (1983) and 
EPA (1985). 


”’ CO = Carbon Monoxide; 
NO, = Nitrogen Oxides (assumed predominately NO,); 
TSP = Total Suspended Particulates (includes most particulate matter less than 10 micrometers in 
aerodynamic diameter); 
SO, = Sulfur Dioxide; 
VOC = Volatile Organic Compounds (excluding nonreactive compounds such as methane and ethane). 
“Assumes two exploration wells drilled in peak year. 


State of Alaska PSD regulations the lessee would be required to control NO, emissions through application 
of Best Available Control Technology (BACT) to emissions sources to reduce NO, emissions (Table IV-9). 
Impacts from air emissions from Lease Sale 107 on onshore air quality are expected to be less than 5 percent 
of the maximum allowable PSD I increments and would not make the concentrations of criteria pollutants in 
the onshore ambient air to approach the National Ambient Air Quality Standards (NAAQS) by a large 
margin. 


(2) Effects of Air Quality: Effects of air pollution on the environment from 
OCS activities and other sources not addressed by air-quality standards include the possibility of damage to 
vegetation and acidification of coastal tundra, as discussed in Sections III.D.7 and IV.G.7 of the Diapir Field 
Lease Offering (Sale 87) FEIS (USDOI, MMS, 1984a) and in Olson (1982). Effects may be regional 
(affecting air quality on the mainland and/or the Pribilof Islands) or local (affecting only the shore of St. 
Matthew Island) in scope, and short term (hours, days, or weeks) or long term (seasons or years) in duration. 
This information is incorporated by reference, and a summary pertinent to the proposed Sale 107 follows. 


A significant increase in ozone concentrations onshore is not likely to result from development and 
production under the low case. Ozone is not emitted directly, but rather forms slowly in the air from the 
interaction of other pollutants, allowing time for significant dispersion with the winds. This is especially so 
when the offshore-emissions sources and land are as distant as under the proposal and there are no onshore- 
emissions sources. 


Olson (1982) reviewed the body of knowledge that demonstrates the known high susceptibility of fruticose 
lichen (an important component of the coastal tundra ecosystem) to sulfurous pollutants. There is evidence 
that SO, concentrations as low as 12.0 micrograms per cubic meter (ug/m”) for short periods of time can 
depress photosynthesis in several lichen species, with damage occurring at 60 ug/m*. Also, the sensitivity of 
lichen to sulfate is increased in the presence of humidity or moisture--conditions that are common on coastal 
tundra. Because there are no SO, emissions on St. Matthew Island, the ambient concentrations may be 
assumed to be near the lower limits of detectability. The SO, emissions under the low case would be much 
less than the exemption level and much less than for the proposal (base case). Ambient concentrations 
would be very small onshore,--the maximum-annual and 3-hour concentration as determined by the OCD 
Model for the base case would be approximately 0.06 and 3.36 g/m’, respectively--much less than the short- 
term-effects concentration. The concentrations for the low case would be even less. Consequently, the effect 
on vegetation is expected to be not noticeable even on a local or short-term basis. The analysis for Sale 87 
was conducted on the basis of emissions occurring 5 km from shore. For Sale 107 the nearest distance 


possible would be 48 km, allowing for much more dispersion of pollutants. 


A sulfur budget has not been compiled for the arctic tundra ecosystem. Such a budget is necessary to 
determine potential contributions to tundra acidification from acid deposition of pollutants. However, Rahn 
(1982) estimated a total input of 14 kg/km? over the Arctic Ocean with a factor of 3 uncertainty. A rough 
approximation of maximum deposition high case SO, annual concentrations can be made from OCD Model 
calculations assuming a constant rate of deposition. This is 37-fold greater than the emissions of SO, for a 
peak-production year. The result is an annual deposition of 0.567 kg/km*/year. This is more than an order 
of magnitude less than the estimated background sulfur budget and 3 orders of magnitude less than the 670 
kg of sulfur/km*/year associated with damage such as fish kills, lower ecosystem productivity, and die out of 
plant species in susceptible areas. Deposition from the low case would be at least an order of magnitude 
less. In addition, the sulfur-deposition estimate for the proposed sale assumes a constant rate of deposition 
from the high case over the land area, which overestimates the deposition. The concentrations and 
deposition of sulfurous pollutants would be well below the level of significant acidification of the coastal 
tundra even on a local basis and/or a short-term basis. 


Effects of Accidental Emissions: Accidental emissions result from gas blowouts, evaporation of spilled oil, 
and burning of spilled oil. The number of OCS blowouts--almost entirely gas and/or water--has averaged 
3.3 per 1,000 wells drilled since 1956 (Fleury, 1983). The data show no statistical trend of decreasing rate of 
occurrence. The blowout rate has actually averaged somewhat higher since 1974, at 4.3 per 1,000 wells 
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Table IV-9 
Control Measures for Major Offshore Oil- and Gas-Emission Sources 
Possible 
Major Control Emission Measure 
Emission Source Location’ Pollutant Measure Reductions In Use Other Controls 
Diesel Engines Drilling vessel NO, Injection-timing 10 - 20% Yes” Exhaust-gas 
Marine tanker retard recirculation 
Intake air cooling 30% Some 
engines 
$0, Low-sulfur fuel Variable 
Gas Turbines Platform NO, Water injection 70 - 80% Yes” 
Harvest, Hermosa, 
Hildago, and Gail 
ALL Waste-heat recovery“’ 26% Yes” SCR on exhaust gas 
Flares Drilling vessel voc Vapor recovery 95% No 
Platform, OS&T 
Valves, Flanges, Platform voc Inspection and 50 - 75% Yes Double mechanical 
Compressor Seals, Harvest, Hermosa, maintenance seals on compressors 
Hildago, and Gail and pumps; connect 
compressor pumps to 
vapor-recovery system 
Storage Tanks Platform voc Use of floating roofs or 75 - 95% Yes“ 
vapor recovery on fixed 
roofs 
Oi] Tanker Platform, OS&T voc Vapor recovery 95% Yes” 
Loading 
Gas Processing Platform, OS&T, $0, Tail-gas treatment (e.g., 95 -99% Yes” 
(2 and Grace Stretford); Sul fur-recovery 
~J unit (e.g., Claus) 
Source: Form and Substance, Inc., and Jacobs Engineering Group, Inc., 1983. 
“ OS&T = Offshore Storage Treatment 
” Pacific OCS. 
*” Used on Exxon Platform Hondo, Texaco Platform Habitat. Some problems noted. 
“ Can eliminate need for external-combustion-process heaters. 
” Exxon Platform OS&T, Grace, Harvest, Hermosa, Hildago, and Gail. 
“ Onshore facilities. 
” Exxon Platform OS&T, Chevron Platform Grace. 
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drilled, but the difference between the post-1974 period and the longer 1956 to 1982 record is statistically 
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A gas blowout could release 20 metric tons per day (t/day) of gaseous hydrocarbons, of which about 2 t/day 
would be nonmethane hydrocarbons classified as VOC. Based on the assumption of the Poisson distribution, 
the probability of experiencing one or more blowouts in drilling the 106 wells projected for the base case of 
the proposal would be 30 to 37 percent. If a gas blowout occurred, it would be unlikely to persist more then 
1 day, and it would very likely release less than 2 t of VOC. Since 1974, 60 percent of the blowouts have 
lasted 1 day or less: only 10 percent have lasted more than 7 days. | 


A gas blowout may release up to 0.03 t of hydrogen sulfide gas per day (Stephens, Braxton, and Stephens, 
1977). If this occurred, hydrogen sulfide and other gases from blowouts could be extremely harmful to 
workers on or near the drilling rig. At further distances or onshore, no significant effects would result 
because of rapid dispersion and oxidation of hydrogen sulfide to sulfur dioxide (forming up to 0.09 tons of 
SO,/day). Most blowouts last 1 day or less and the total amount of sulfur dioxide from blowouts would be 
much lower than normal. Consequently, SO, emissions over the life of the field are expected to not be 
measurable locally or over a short-term period. 


Oil spills are a second accidental source of gaseous emissions. The logarithmic-median size of a 1,000-bbl- 
or-greater OCS spill is 11,000 bbl for spills from platforms, pipelines, and tankers. Over the life of an oil 
slick, one-third to two-thirds of the slick mass will evaporate. If a 10,000-bbl spill occurred in the proposed 
sale area, 3,350 to 6,670 bbl of oil, 450 to 900 t of gaseous hydrocarbons, and 45 to 90 t of VOC could be lost 
to the atmosphere, mostly within the first few days of the spill. The movement of the slick during this time 
would result in lower concentrations and dispersal of emissions over an area several orders of magnitude 
larger than the slick itself. A spill of 1,000 bbl would release 50 to 100 t of VOC. However, for the low 
case, only minor operational oil spills would be anticipated. 


Gas or oil blowouts may catch fire. In addition, in situ burning is a preferred technique for cleanup and 
disposal of spilled oil in oil-spill-contingency plans. For catastrophic oil blowouts, in situ burning may be the 
only effective technique for spill control. 


Burning affects air quality in two important ways. For a gas blowout, burning would reduce emissions of 
gaseous hydrocarbons by 99.98 percent and very slightly increase emissions--relative to quantities in other oil 
and gas industrial operations--of other pollutants (Table IV-10). If an oil spill is ignited immediately after 
spillage, the burn can combust 33 to 67 percent of the crude oil or higher amounts of fuel oil that otherwise 
would evaporate. On the other hand, incomplete combustion of oil injects about 10 percent of burned crude 
oil as oily soot and minor quantities of other pollutants into the air (Table [V-11). For a major oil blowout, 
setting fire to the wellhead could burn 85 percent of the oil with 5 percent remaining as residue or droplets 
in the smoke plume--in addition to the 10-percent soot injection (Evans et al., 1987). Clouds of black smoke 
from a 360,000-bbl-tanker fire 75 km off the coast of South Africa deposited oily residue in a rain 50 to 80 
km inland. Later the same day, clean rain washed away most of the residue and allayed fears of permanent 
damage. However, for the low case, only minor operational oil spills would be anticipated. Based on 
qualitative information, burns that are 2 or 3 orders of magnitude smaller do not appear to cause noticeable 
fallout problems. Along the Trans-Alaska Pipeline, 500 bbl of a spill were burned over a 2-hour period 
“apparently without long-lasting effects" (Schulze et al., 1982). The smaller volume Tier II burns at Prudhoe 
Bay had no visible fallout downwind of the burn pit (Industry Task Group, 1983). 


Coating portions of the ecosystem in oily residue is the major, but not the only, potential air-quality risk. 
Oily residue in smoke plumes from crude oil is mutagenic, but not highly so (Sheppard and Georghiou, 1981; 
Evans et al., 1987). The Expert Committee of the World Health Organization considers daily average smoke 
concentrations of more than 250 g/m? to be a health hazard for bronchitis. 


Over the life of oil exploration and production in the sale area, several oil spills of 1,000 bbl or greater could 
be accidentally or deliberately set on fire. Pollution of air quality over land would require that such fires be 
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Table IV-10 
Emissions from Burning 20 Metric Tons of Natural Gas per Day 


During a Blowout 
—___Duration of Blowout __ 
1 Day 4 Days 7 Days 
Total Suspended Particulates (TSP) 0.009” 0.04 0.06 
Sulfur Dioxide (SO,) 0.0003 0.001 0.002 
Volatile Organic Compounds (VOC) 0.004 0.02 0.03 
Carbon Monoxide (CO) 0.009 0.04 0.07 
Nitrogen Oxides (NO,) 0.04 0.15 0.26 
Source: Calculated from emission factors in Frazier, Maase, and Clark (1977). 
“ Metric tons. 
Table IV-11 
(metric tons) 
—___Size of Burn _ 
10,000 100,000 
barrels barrels 
Total Suspended Particulates (TSP)” 130” 1,300 
Sulfur Dioxide (SO,)*“ 86 860 
Volatile Organic Compounds (VOC)” 0.5 5 
Carbon Monoxide (CO)* 89 890 
Nitrogen Oxides (NO,) 38 38 


Source: USDOI, MMS, Alaska OCS Region. 


V Estimated as 10 percent of the total burn; less residue (Evans et al., 1987). 
/ Metric tons. 
¥ Burning assumed to be the same as residual oil firing in industrial burners. Emissions calculated from 


factors in Frazier et al. (1977). 
“ — Assumes a sulfur content of 2.9 
‘/ Emissions calculated from factors in Evans (1986) and Evans et al. (1987). 
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accompanied by breezes from the west, which are atypical in the proposed sale area. Also, large fires create 
their own breezes--toward the fire at ground level--that would further limit local contamination. The soot 
produced from burning oil spills tends to clump and wash off of vegetation in subsequent rains, limiting any 
health risks to the very short term. 


SUMMARY: Under the low case, impacts of air emissions from Lease Sale 107 activities on onshore air 
quality are expected to be less than 5 percent of available national or State standards or PSD concentration 
increments and the concentrations permitted by air-quality standards would not be approached. The effects 
of pollutant concentrations over land (other than addressed by air quality standards) due to exploration or 
accidental emissions would not be sufficient to cause temporary or long-term harm to tundra vegetation or to 
acidify the coastal tundra even locally. Consequently, the effect on air quality under the low case is expected 
to be very low. 


CONCLUSION (Effect on Air Quality): The effect of the low case on air quality is expected to be VERY 
LOW. 


b. Effects on Water Quality: Water-quality degradation could result from 


miscellaneous discharges, discharges of drilling muds and cuttings, and the resuspension of bottom sediments 
in the low case. In the context of this analysis, LOCAL refers to an area of less than 1,000 km? while 


REGIONAL refers to an area of at least 1,000 km” . 


(1) Exploration Discharges: Exploration discharges would be regulated 
through a general National Pollution Discharge Elimination System permit (NPDES) from the EPA. 
General NPDES permits in Alaska prohibit discharges of halogenated phenol compounds, trisodium 
nitrilotriacetic acid, sodium chromate, sodium dichromate, oil-based drilling muds, and diesel-oil additives. 
These restrictions are expected to be retained in the Navarin Basin Sale 107 NPDES permit for effluent 
discharge, as would others that specify maximum-bulk-discharge rates, predilution requirements, and 


Exploration activities would be expected to discharge bulk quantities of drilling muds and cuttings. Other 
discharges, such as sanitary/domestic wastes, desalination-unit discharge, boiler blowdown, test fluids, deck 
drainage, cooling water, blowout preventer fluid, uncontaminated ballast and bilge water, and excess cement 
slurry are not expected to be significant pollutant sources (EPA, 1989). These discharges are expected to 

represent only small pollutant loading from exploratory drilling operations (see Appendix H). 


Drilling Muds and Cuttings: The major discharges resulting from exploration drilling would be muds and 
cuttings. Drilling muds are a complex mixture of clays, barite, lignosulfonate, lignite, sodium hydroxide, and 
other additives. The EPA has evaluated and approved six generic mud types for discharge. The basic 
components of each mud type and their maximum authorized concentration is listed in Appendix H (Table 
2). 


The quantity of muds and cuttings discharged into the environment is dependent on the number of wells 
drilled and the depth of cach well. During exploration, six wells averaging 8,000 ft in depth, would be drilled. 
During the exploration period (1992-1995), about 3,480 dry tons of muds and 5,580 tons of cuttings would be 
discharged. During drilling, cuttings are removed from the hole, separated from the drilling muds, and 
discharged. Muds are discharged in bulk when the mud type is changed, during cementing operations, or at 
the end of drilling. Discharge rates range from 30 to 1,200 bbl/hr (500 Ib/bbl) with total discharges ranging 
from 100 to 2,000 bb! (EPA, 1989). 


Drilling fluids typically form two plumes when discharged into the water column. The heavier materials 
settle to the seafloor slightly downcurrent of the discharge point. In shallow waters, deposition occurs within 
100 m of the discharge point with trace-metal and suspended-solid concentrations reaching background levels 
within 1,000 m. Muds tend to rapidly dilute over space and time with concentrations being reduced 3 and 4 
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orders of magnitude within 100 m. Cuttings, due to their coarseness, settle rapidly and generally are 
deposited within 100 m of the well. 


The behavior of discharged drilling muds can be predicted using the Offshore Operators Committee (OOC) 
computer model. This model describes the fate of mud discharges by simulating the dilution of the discharge 
plume and making predictions about the amount of material settling to the bottom. The model was run 
using varying assumptions to simulate the potential discharge of mud in open-water environments in the 
Navarin Basin. 


To represent the discharge of muds in an open-water environment the model was run using two separate 
sets of conditions: (1) discharge into waters 70 m deep with currents of 10 cm/sec, and (2) discharge into 
waters 120 m deep with currents of 10 cm/sec. A summary of OOC model inputs can be found in Appendix 
H (Table 6). When discharged into waters 70 m deep, about 8 percent of mud solids would be deposited 
on the seafloor within 914 m of the discharge point with maximum deposition occurring at 61 m (0.14 cm). In 
waters 120 m deep, about 99 percent of mud solids would be deposited within 914 m of the discharge point 
with maximum deposition occurring at 183 m (0.47 cm) (EPA, 1989). 


Potentially toxic trace elements in drilling muds are a major concern. Trace metals expected in the drilling 
muds discharged include arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, vanadium, and 
zinc. With the exception of nickel and copper, trace-metal concentrations in drilling discharges can occur in 
higher concentrations than in the average continental crust or Alaska OCS sediments. The maximum trace- 
metal concentrations in drilling mud discharges are identified in Table [V-12. Only about 0.1 percent of the 
trace-metal concentration in drilling mud would be expected in the dissolved state and would be lost to the 

water column. The remaining metal would be bound in the solid state. Long-term leaching of metals from 


deposited muds would be slight (EPA, 1989). 


Water-quality regulations (Clean Water Act, Section 403(c)) allow a 100-m mixing zone for initial dilution of 
drilling effluents. At the edge of the mixing zone, water quality must be met. Table IV-12 compares the 
marine-water quality 1-hour criteria with predicted dissolved-trace-metal concentrations at the edge of the 
100-m mixing zone in water depths of 70 and 120 m. The dissolved concentration of trace metals at 100 m 
from the discharge point are within the acute marine-water-quality criteria. 


During exploration activities, one rig would be present at any one time; thus, 0.03 km* of the sale area would 
have impaired water quality during the drilling period. This impairment would exist only during periods of 
actual discharge and would rapidly dissipate on completion. 


(2) Exploration Drilling: The amount of bottom disturbance and sediment 
resuspension associated with drilling six exploration wells would be minimal and restricted to the area 
immediately adjacent to the activity. Sediment levels would likely be reduced to background levels within 
several hundred meters downcurrent. This disturbance would occur over a 4-year period (1992-1995)--only 


SUMMARY: The effects on water quality from exploration drilling and discharges associated with 6 wells 
would be minimal and temporary--occurring only during actual drilling over a 4-year period. The effect of 
exploration discharges would persist only during actual discharge within the 100-m-radius mixing zone around 
each discharge point. Dissolved concentrations of trace metals would not exceed the acute marine-water- 
quality criteria at the edge of the mixing zone. The effect on local and regional water quality is expected to 
be very low. 


CONCLUSION (Effects on Water Quality): The effect of the low case on local and regional water quality is 
expected to be VERY LOW. 


c. Effects on Fisheries Resources: For the low case, industry activity would only 
consist of six wells being drilled, plugged, and abandoned, without further activity. The small number of 
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Table IV-12 
Comparison of Predicted Dissolved-Metal Concentrations at 
the Edge of the Mixing Zone (100 m) in the Navarin Basin Sale 107 Area to 


the Marine-Water-Quality Criteria 
Maximum Trace- Maximum Dissolved Concentration”Marine 
Metal (ug/L) in Water Depths of; Criteria 
Concentrations 1-Hour 
in Drilling 70 meters 120 meters Average” 
Mud Discharges (ug/L) 
(mg/kg) 

Arsenic 118 0.004 0.005 69.0 
Cadmium 55 0.002 0.002 43.0 
Chromium 1,820.0 0.674 0.728 1,100.0 
Copper 47.7 0.018 0.019 2.9 
Lead 1,270.0 0.470 0.507 140.0 
Mercury 19.0 0.007 0.008 2.1 
Nickel 88.0 0.033 0.035 75.0 
Zinc 3,420.0 1.266 1.367 95.0 


Source: EPA, 1989. 


¥ __ Dissolved concentration represents 0.1 percent of total concentration in mud (see Appendix 4, Table 8). 
“ From 45 FR 79318, 50 FR 30784, 51 FR 43665, and 52 FR 6213. One-hour average concentration not to be exceeded 
more than once every 3 years on the average. 


exploration sites (6) projected for the low case, and the estimated 681 mi of seismic lines required for site 

indicate that seismic surveys would have very low adverse effects on fisheries resources. 
Considering the wide distribution and low density of pelagic eggs and larvae of eastern Bering Sea finfish and 
shellfish species, any effects would be over a very small area and on an infinitesimal portion of the 
population. Also, drilling muds and cuttings have limited areal effect, measured in meter increments from 
the discharge point. Therefore, the discharge from six exploratory drilling locations would have a very low 
effect on the generally overall wide distribution of Bering Sea fisheries resources. Effects on fisheries 
resources in the immediate proximity of a discharge are very low when the hundreds of fish that might be 
affected are compared to the millions in the various populations. The effects would be very low. 


of six exploration wells. The effects of exploration drilling on fisheries resources are very low. 


: The effect of the low case on fisheries resources is 


d. Effects on Marine and Coastal Birds: Under this case, potential operational 
spills are likely to be insignificant. Potential disturbance could result from frequent helicopter flights between 
St. Paul and the proposed sale area or a barge stationed near St. Matthew Island (peak = 60/month), as well 
as supply boat trips to the sale area (peak = 30/month) or scismic vessel operation in the area. 


Although substantial numbers of Pribilof seabirds concentrate their foraging activity northwest of St. Paul 
Island, the fact that such concentrations are relatively dispersed and that few colonies are located near the 
most probable helicopter flight corridor between St. Paul and the sale area suggest that seabirds breeding 
there are not likely to experience greater than moderate effects from helicopter traffic. Nor are helicopters 
expected to approach sufficiently near enough to St. Matthew Island for potential effects to exceed a low 
level. Elsewhere and in other seasons, marine birds are expected to experience only very low effects from 
aircraft disturbance. 


Most vessel operations (supply, seismic) would occur during ice-free periods when densities of most species 
in the sale area are low. Vessel traffic is expected to have only very low effects on marine bird populations. 


Minor operational spills that could originate from a barge stationed near St. Matthew Island or supply and 
seismic vessels are not likely to cause greater than a low effect. Larger fuel releases during the breeding 
season could have high effects. Likewise, minor fuel releases from vessels in the Dutch Harbor area could 
result in low effects on overwintering or migrating waterfowl (e.g. emperor geese). 


: The effect of the low case on marine and coastal 
birds is expected to be LOW. 


Effects on Pinnipeds, Polar Bear, and Sea Otters: Under the low case, potential 
qqesetinnsl ella exo Waly to bo tnchanllionss. Potential disturbance could result from frequent helicopter 
flights between St. Paul and the sale area (peak = 60/month), and supply boat trips to the area (peak = 
30/month). Seismic vessel operation would occur during ice-free periods when densities of most pinnipeds in 
the proposed sale area are extremely low. 


(1) Pacific Walrus: The potential for disturbance of walrus by helicopter 
traffic between St. Paul and the proposed sale area could occur during mating in late winter/early spring and 
birth of the young and the annual migration in spring and carly summer, especially in the northern sale area. 
Some walrus could be displaced from the general vicinity of the flight corridor, but numbers of individuals 
affected are likely to be small and effects localized and not exceeding low. Since virtually all walrus vacate 
the sale area in summer and fall, aircraft and vessel noise is likely to have very low effects. Due to the 
distance to St. Matthew Island from most potentially disturbing activity, noise is not expected to be a 
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significant factor for walrus summering there. Operational spills from support vessels are not expected to 
affect sufficient numbers of individuals seriously enough to elevate the overall effect on walrus. 


CONCLUSION (Effect on Pacific Walrus): The effect of the low case on the Pacific walrus is expected to 
be LOW. 


(2) Northern Fur Seal: Helicopter traffic in the vicinity of St. Paul Island, as 
well as potentially increasing commercial air traffic, could cause disturbance effects among bull fur seals 
returning to the Pribilof Islands in late spring and at rookeries in the summer and fall. However, no 
rookeries are located near the most probable helicopter flight corridor between the St. Paul airport and the 
proposed sale area. Vessel traffic is expected to have a very low effect on the fur seal population. 
Operational spills from support vessels are not expected to cause sufficient mortality among fur seals to 
significantly elevate the overall effect on this species. 


CONCLUSION (Effect on Northern Fur Seal): The effect of the low case on the northern fur seals is 
expected to be LOW. 


(3) Ice Seals: In spring, the potential for substantial disturbance from 
helicopter traffic between St. Paul and the proposed sale area accompanies breeding activity, the birth of the 
pups, and molting. Some seals could be displaced from preferred ice-front or pack-ice habitats in the vicinity 
of the flight corridor, but individuals or groups are sufficiently dispersed that effects are not expected to 
exceed a low level. Since virtually all spotted, bearded, and ringed seals vacate the sale area in summer and 
fall, and ribbon seals are present in low densities, aircraft and vessel noise is likely to have very low effects. 
Due to the distance to St. Matthew Island from most potentially disturbing activity, effects of noise on 
spotted seals there is expected to be very low. Operational spills from support vessels are not expected to 
affect sufficient numbers of individuals seriously enough to significantly elevate the overall effect on ice seals. 


CONCLUSION (Effec: _ ..¢ Seals): The effect of the low case on the ice seals is expected to be LOW. 


(5) Pacific Harbor Seal: Helicopter traffic in the vicinity of St. Paul Island 
may cause some minor displacement of a few harbor seals from any routinely used air corridor. Operational 
spills from support vessels in the vicinity of the eastern Aleutian Islands are not expected to affect sufficient 
numbers of individuals seriously and significantly enough to clevate the overall effect on harbor seals. 


CONCLUSION (Effect_on Pacific Harbor Seals): The effect of the low case on the Pacific harbor seal is 
expected to be LOW. 


(6) Sea Otter: Operational spills from support vessels are not expected to 
cause sufficient mortality among sea otters in the eastern Aleutian Isiands to elevate the overall effect on this 


species. 
CONCLUSION (Effect on Sea Otter): The effect of the low case on the sea otter is expected to be LOW. 
Polar Bear: Helicopter traffic between St. Paul and the proposed sale 


(7) 
area in the spring could displace polar bears from the general vicinity of the flight corridor; however, 
densities are likely to be low and effects would be localized and not exceed a low level. 


CONCLUSION (Effect on Polar Bear): The effect of the low case on the polar bear is expected to be 
LOW. 


f, Effects on Endangered and Threatened Species: The major effect-producing 
activity associated with exploration that could affect endangered and threatened species would be from noise 


and disturbance. Any operational spills in conjunction with exploration activities would likely result in 
minimal effects. 
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bowhead (Balacna mysticetus), fin (Balacnoptera physalus), gray (Eschrichtius robustus), humpback 
(Megaptera novacangliac), right (Balacna glacialis), sperm (Physter macrocephalus) blue (Balaenoptera 
ousculus), and sei (Balacnoptera borealis) whales. Blue and Sei whales generally range south of the 
Aleutian Chain, and are rarely sighted in the Bering Sea, especially in the Navarin Basin. Therefore, they 
will not be included in the EIS analysis. See Graphic 3 for general distributions of endangered whales. 


In 1986, the Council on Environmental Quality issued an amendment to the NEPA regulations (40 C.F.R. 
1502.22) which requires an agency to clarify when there is “incomplete or unavailable information” when 
evaluating effects to the human environment. After reviewing available information on the north Pacific right 
whale in relation to the proposed activities, the MMS has determined that a situation of “incomplete or 
unavailable information” exists, and the costs of obtaining the information would be “exorbitant.” 


Although once abundant, the north Pacific right whale was exploited by whalers to near extinction. The 
current population level is no more than 150 to 200 individuals (NMFS biological opinion, Appendix C) and 
may be less, and precariously close to extinction. Existing information on the right whale is primarily based 
on historical data acquired through whaling records. Generally, this information deals with historical 

in Section III.B.4. Current information on right whale biology, distribution, and interaction with industry 
activities, which would be applicable to the proposal, is very limited and considered “unavailable.” Due to the 
collection of this information is essentially impossible or, if feasible, could be detrimental to the species. 


The major effects-producing agents which could affect enuangered right whales, as well as other cetaceans, 
and production activities. Information on right whale distribution, behavior during any interaction with 
industry activities, and effects from potential oil spills is essential in analyzing the potential effects of the 
proposal on the right whale. Also, a right whale/industry interaction (disturbance or oil spill) could result in 
negative effects to the local right whale population which would be a large portion of the total population and 
a have greater net effect, as compared to other endangered cetaceans with higher population levels. 


The information on right whales is revelant to evaluating effects because whale distribution and behavior 
could place right whales at some risk. In order to analyze the potential effects of low-case activities, the 
applicable information has been collected from other cetaceans, especially the closely related bowhead whale, 
was reviewed and considered representative to the right whale. Thus, the effects reported are based on the 
best scientific data available and the effect considered reasonable and appropriate. 


The following analysis presents a general discussion of the effects on endangered cetaceans, and the 
conclusion for the right whale assumes that many of the effects described on other cetaceans are applicable 
to the right whale. Potential mitigating measures for the lease sale (Sec. I1.G.2.), especially Stipulation No. 
5--Protection of Endangered Right Whales, would, if adopted, provide additional information and protection 
for the right whale. Also, the MMS will consider studies to increase current information on the right whale 
in future research/study planning for the Bering Sea. 


The major effects-producing agent from low-case activities which could affect endangered whales would be 


: Nc i Effects: The response of animals to acoustic stimuli 
a a oa cooeets on eeeeiee ations heated ot 
the stimuli (i.c., amplitude, frequency, pulsed or nonpulsed), season, ambient noise, previous exposure of the 
animal, physiological or reproductive state of the animal, and other factors. 
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Noise, including seismic exploration, may be the most likely byproduct of normal OCS industrial activities to 
affect whales significantly (Fraker et al., 1982). Noise-producing activities would include: air and vessel 
traffic, semisubmersibles, drillships, geophysical-seismic exploration, drilling platforms, and icebreakers. 
According to the NMFS biological opinion for the St. George Basin Sale 70, geophysical-scismic exploration 
produces loud sounds which may propagate long distances from their source. Source levels of 240 to 250 
decibels (dB) relative to 1 micro Pascal at 1 meter (1yPa at Im) and frequency ranges of 100 to 300 Hertz 
(Hz) characterize common depth-point geophysical-seismic noise. Received-noise levels will be less than 
produced levels, and the rate of decay will depend on bottom-absorption ability, the type of spreading 
(cylindrical or spherical), and other physical factors. The Acoustical Society of America (1980) also has 
estimated maximum source levels at 230 to 250 dB relative to 1 ~Pa at 1 m for various types of activities 
associated with seismic exploration. These are classified as the highest sound-pressure levels associated with 
offshore oil and gas operations--the pulses are of short duration (generally less than 1 sec) and are generated 
intermittently (every 4 to 14 secs) for relatively short survey periods (on the order of a few months) in any 
given area (Gales, 1982). Seismic surveys also may be interrupted for a period of several hours or days. 
General information on underwater noise sources and characteristics can be found in the St. George Basin 
Sale 70 Final Supplemental EIS (USDOI, MMS, 1982b). This document outlines the seven basic types of 
seismic energy-producing devices and operating parameters. These include the boomer, sparker, sleeve 
exploder, airgun, and water gun. 


Concern has been expressed by some cetacean researchers that if the sound source is close enough and the 
intensity loud enough disturbance and displacement of whales and perhaps some physical impairment of 
cetacean hearing could occur (Braham ct al., 1982). Possible auditory effects from high-level sounds include 
startle and flight (rapid-escape) responses, hearing loss, and auditory discomfort duc to excessive loudness 
(Gales, 1982). 


Another possible effect would be the masking of wanted sounds, such as communication. Although little 

information is currently available on the sounds perceived by large whales (absolute hearing thresholds in 

baleen whales have not been measured), it is generally assumed that most animals can hear sounds similar to 

those that they produce (Gales, 1982). Therefore, it is assumed that whales are able to perceive normal 
hvsical , ‘ated with OCS activiti 


Hearing damage is a cumulative process, requiring a combination of high sound levels and extended periods 
of exposure. The damage process involves a “fatigue” of the auditory sensory nerves. These nerves are able 
to recover partially during periods of quiet; thus, the time sequence of exposure is important. A continuous 
exposure is generally more serious than an interrupted one; the latter giving intermittent periods of recovery. 


Marine mammals may be expected to hear the sounds of offshore oil and gas operations out to distances as 
far as 185 km and even farther under highly favorable conditions of sound propagation and ambient noise 
(Gales, 1982). Acoustical studies and observations at offshore oil and gas platforms in Cook Inlet, Alaska, 
and Santa Barbara, California (Gales, 1982), indicated that platform noise was unlikely to interfere with 
cetacean echolocation; it was expected to interfere with certain other acoustic communication only in signals 
very close to a platform. Observations indicated that some whales cither ignored or casily avoided platforms 
without an appreciable change in behavior. 


Site-Specific Effects: Since only exploration activities would occur, there would be no effects from 
development and production activities. Also, only whales using the area during the ice-free period could 
encounter exploration noise and disturbance activities from drill rigs, helicopters, supply vessels, and seismic 
activities. Bowhead and fin whales using the area during the winter would not be exposed to any industry 
activities. The gray, fin, right, humpback, and sperm whales could be found migrating and feeding in the sale 
area during the ice-free period. Since only exploration activitics would occur, the potential effects to these 
endangered cetaceans would be minimal. Overall, a few individual whales could be affected by the noise and 
disturbance from exploration activities and could experience some localized short-term effects which would 
not effect the population levels. However, it should be noted that NMFS in their June 1, 1989, biological 
opinion felt that noise disturbance to individual right whales “would be likely to further jeopardize the 
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continued existence and future recovery of the rare and endangered North Pacific right whale (see Appendix 
C). Considering the low right whale population and the potential noise and disturbance effects to the small 
population, or even a few individual right whales, a higher effect on the right whale population could result, 
as compared to the other endangered whale species with larger populations. 


The effect of the low case on 
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gray whales, and LOW for the right whale. 


(2) Effects on Other Endangered and Threatened Marine Mammals: 
Disturbance effects from helicopter traffic between St. Paul and the proposed sale area on sea lions 
occupying the ice front in spring are expected to be minimal. Since regular flight patterns should not carry 
helicopter traffic over the summer/fall haulout areas on St. Matthew/Hall and the Pribilof Islands or the 
Walrus Island rookery off the eastern coast of St. Paul, the effects are expected to be minimal. However, 
instances of helicopter disturbance would be expected due to the extreme amounts of inclement weather 
requiring low-level flights. In addition, the large supply barge anchored near St. Matthew Island would be 
used for backup helicopter support and, therefore, helicopter disturbance during inclement weather could 
effect haulouts there. Vessel traffic originating from Unalaska and the supply barge is expected to have a 
minimal effect on the sea lions occupying the spring ice front in the proposed sale area... Although unlikely, 
vessel traffic could cause disturbance to sea lion rookery islands near Unalaska especially during storm 
situations. Also, the haulout areas on St. Matthew could be affected from vessel traffic associated with the 
supply barge. The exposure of sea lions to the occasional aircraft or vessel disturbance probably would 
temporarily affect only small numbers of individuals in a small local area and not cause a discernable 


: The effect of the low case on 
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(3) Effects on Endangered and Threatened Birds: Since the albatross is a 
a minimal or negligible effect. Birds can become entangled in plastic debris and suffer intestinal blockages 
and lesions from ingestion of plastics. The Consolidated Offshore Operating Regulations (30 CFR 250) 
which govern oil and gas activities on the Federal OCS prohibit the disposal of solid wastes and other 
materials at sea, should help mitigate the problem of discarded plastic wastes. Since the short-tailed 
albatross population is small and is distributed over a vast marine range, it is doubtful that there would be 
producing activities and any incidental dumping of plastic waste associated with the low case are expected to 
be very low. 


: The effect of the low case on the short- 
tailed albatross is expected to be VERY LOW. 


&  #§ Effects on Nonendangered Cetaceans: There are at least seven noncndangered 
cetcean species that may occur in or adjacent to the proposed sale area. The marine mammal species 
discussed are protected under the Marine Mammal Protection Act of 1972, as amended, and the Internation- 
al Convention for the Regulation of Whaling of 1946. The more commonly sighted species include the minke 
whale (Balacnoptera acutorostrata), killer whale (Orcinus orca), beluga whale (Delphinapterus leucas), and 
Dall’s porpoise (Phococnoides dalli). Other species less frequently observed in or adjacent to the proposed 
Bering Sea beaked whale (Mesoplodon steinegeri). Several of the more common species may be year-round 
residents in the Navarin Basin sale areca. 
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The major effect-producing activity associated with exploration that could effect nonendangered cetaceans 
would be from noise and disturbance. Any operational spills in conjunction with exploration activities likely 
would be insignificant. 


(1) General Discussion -- Potential Noise and Disturbance Effects: See 
Technical Paper No. 9 (Cowles et al., 1981); and the St. George Basin Sale 70 Final Supplemenial E'S 
(USDOI, MMS, 1983b) for a general discussion of the effects of noise and disturbance on cetaceans. The 
response of animals to acoustical stimuli has shown behavioral variances depending on the species studied 
and the characteristics of the stimuli. 


The odontocetes (toothed whales) use their acoustical system (which generally operates at high frequencies- 
-1 to over 100 kHz) to echolocate and communicate. Because they operate at high frequencies of shorter 
wavelengths, the acoustic receiving and transmitting systeras of these species tend to be directional and are 
capable of discriminating against unwanted sounds. Since their receiving systems (hearing) mainly employ 
these high frequencies, they are the least likely to be affected adversely by oil-platform noises which generally 
are emitted below these high frequencies. Audibility of oil-platform sounds by marine animals ranges from a 
theoretical high of over 2,000 mi to a low of 15 yd, depending on the many factors affecting sound detection 
and propagation (Gales, 1982). 


The effects of platform noise on odontocete whale echolocation and communication are summarized as 
follows. The echolocation signals are generally at high frequencies, at which platforms emit little noise, and 
propagation is poor due to absorption of sound in the sea. This, coupled with probable directional 
discrimination of the animals at the high frequencies, makes it unlikely that any significant interference with 
echolocation will occur. Communication in mysticete whales tends to take place at lower frequencies at 
which platforms emit relatively large amounts of noise, underwater sound propagation is good, and animal 
directivity is small. Interference with communication is possible in some cases. Although slight interference 
may be possible out to a range of 350 mi under extreme conditions, it is much more likely to expect the 
range of effects to be less than 4 mi (Gales, 1982). The odontocete whales use frequencies in the 2,000-Hz 
range which are generally complex, and modulated signals are less likely to be susceptible to interference. It 
does not appear that any serious interference with their communication is likely. It should be noted that the 
effect of masking is to shorten the distance at which a signal may be heard. 


Beluga whales have excellent hearing at frequencies from 1 kHz out to and beyond 100 kHz. Their 
frequency range used in echolocation pulses ranges from 25 to 35 kHz. For humans, sounds tend to become 
uncomfortably loud at levels on the order of 100 to 120 dB above threshold. This would correspond to sound 
levels of approximately 143 to 180 dB for the beluga whale in the frequency range of their greatest sensitivity 
(1-5 kHz). Levels measured at various platforms are generally well below 110 decibels at 50 ft for 
frequencies in this range, so it is unlikely that platform noise would be uncomfortably loud to belugas at 
distances beyond 50 ft. 


Most nonendangered cetaceans inhabit nearshore waters more often than most endangered cetaceans. 
Therefore, tolerance levels to noise and disturbance may be higher for nonendangered cetaceans than for 
endangered cetaceans. Dall’s porpoise have been observed to “play” around moving vessels, but bowhead 
whales exhibit a strong avoidance reaction to nearby moving vessels. The one exception is that beluga whales 
have shown an avoidance reaction to boat and barge traffic within 2.5 km of them in the Beaufort Sea 
(Fraker et al., 1979). Nonendangered cetaceans may not be particularly sensitive to many types of noise 
associated with offshore oil and gas operations, and they also may display a certain degree of tolerance to 
loud seismic noise above ambient levels. 


(2) Site-Specific Effects: Since only exploration activities would occur, there 
would be no effects from production and development. A few individual whales could be affected by the 
noise and disturbance from the exploration activities and experience some localized short-term effects which 
would not effect the population levels. 
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mendangered Cetaceans): The effect of the low case on nonendangered 
to be VERY LOW. 


h. Effects on the Commercial Fishing Industry: The low case could have the 
following potential adverse effects on the commercial fishing industry: (1) gear loss or damage from oil 
fouling from minor operational spills, (2) gear loss as a result of seismic surveys and industry-related vessel 
traffic, (3) loss of trawl-fishing area from drill-platform siting, (4) the potential for platform discharges to 
contaminate gear and or catch, and (5) the loss of fishing time if an operational spill reached a fishing area 
during the often abbreviated fishing periods. 


It is not anticipated that exploration activities would result in fishing gear loss or damage or the reduction in 
fishing time to the commercial fishing industry from minor operational oil spills. 


A total of 681 mi of seismic survey would be necessary to site exploration-drilling platforms. These surveys 
might impinge on the domestic longline fishery for sablefish and then only during the short spring fishing 
period. Due to the vastness of the area fished and the limited amount of seismic activity projected, 
interaction between these activities would be extremely limited. 


The loss of trawl-fishing area from drill-platform siting would be extremely small. Six exploration wells 
would be drilled over a 4-year period. A single platform would close an area of about 2 km? to trawling. 
This loss would be temporary, occurring only during drilling. Any discharges from a drilling platform would 
be dissipated within 2.5 km around a drilling platform. This is an insignificant loss compared to the total 
area trawled in the eastern Bering Sea. 


i : The effect of the low case on the commercial 
fishing industry is expected to be VERY LOW. 


i. Effects on Local Employment: Direct effects on employment in the region 
would begin in 1992 with 450 new petroleum-related full-time-equivalent (FTE) jobs and continue at a lower 
level (less than 50 jobs) until the year 1995. The majority of these jobs would be offshore and would almost 
exclusively be held by commuters who lived outside of the region (in other parts of Alaska or outside of 
Alaska). A large share of the remaining employment--onshore jobs in Unalaska and St. Paul--would be held 
by nonresident workers who would live in enclaves. Those commuting offshore and nonresident onshore 
workers would not have a significant effect on local communities because they would generally be passing 
through only to connect with air transportation. (See Appendix B for details concerning the community 
population assumption for the low case.) Some permanent residents of the communities of St. Paul and 
Unalaska would be employed in petroleum-related activities and a discussion of these communities follows. 


(1) St. Paul: Construction of an air-support facility for exploration on St. 
Paul Island would begin in 1992 generating an estimated 144 jobs in that year. A smaller number of jobs 
would be generated in the operation of this facility from 1993 through 1995. An estimated 75 percent of both 
the construction and operation jobs would be filled by nonresidents who would be housed in a petroleum- 
industry enclave on St. Paul. Figure [V-4 indicates the number of onshore jobs assumed to be filled by 
permanent residents of the community of St. Paul (25% of the new onshore jobs) compared with the number 
of jobs without the proposed sale. There would be 25 construction jobs in 1992 and around 12 air-support- 
operations jobs projected for the years 1993 to 1995 filled by permanent St. Paul residents--an 8-percent 
increase in employment. The majority of these jobs would be in unskilled positions. 


The local economy would benefit from the increased employment opportunities for permanent St. Paul 
residents in activities related to the proposed sale. As discussed in Section III.C.2, current levels of 
unemployment are high, and the future performance of the economy of St. Paul in creating jobs is uncertain 
due to the recent elimination of Federal subsidies for essential services, the elimination of the commercial 
harvest of fur seals, the unpredictabie outcome of attempts toBs}gbilish commercial halibut fishing, and 
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onshore, fish-processing ventures. The higher employment levels associated with the proposed sale would 
provide a minor addition to the economic base of St. Paul. 


(2) Unalaska: Construction of marine-support facilities for exploration would 
occur in 1992 and generate 181 new jobs. Approximately 60 jobs in facilities operations would exist from 
1993 through 1995. Depending on the type of job, at least 70 percent of both the construction and 
operations jobs would be filled by commuters who would be housed in an enclave. The number of workers 
who would be living in the enclave is presented in Appendix B. 


Figure IV-S indicates the number of onshore jobs assumed to be filled by permanent residents of the 
community of Unalaska compared with the number of jobs without the proposed sale. Only twenty 
operations jobs are projected for the years 1993 to 1995 that would be filled by permanent residents--a 3.5- 
percent increase in employment. The majority of these jobs would be in unskilled positions. No attempt was 
made to estimate the magnitude of the decline in petroleum-related local employment as production declines 
in the latter years of the study period. The local economy would benefit from the small increase in 
employment of permanent Unalaska residents in activities related to the proposed sale. 


CONCLUSION (Effects on Local Employment): The effect of the low case on local employment in St. Paul 
and Unalaska is expected to be VERY LOW. 


j. Effects on Subsistence-Harvest Patterns: This analysis of potential effects on 
subsistence-harvest patterns is grounded in the description of subsistence-resources use and an estimation of 
future use prospects contained in Section ITI.C.3. In western Alaska, subsistence living has undergone 
change, with the adoption of modern weapons and methods of travel. However, the patterns that generally 
remain represent economic, social, and cultural systems that reflect a continuum of centuries-old tradition. 


This analysis considers potential effects on the communities specified as potential shorebase sites in the 
scenario used in this EIS and within the various regions of western Alaska. The scenario assumes that 
Unalaska will be the site for marine-support functions, and St. Paul Island is assumed to be the site for major 
air-support activities. The St. Paul analysis also includes the neighboring island community of St. George, 
since these communities depend on a common renewable resource base. The western Alaska areas 
considered here are the Bering Straits, Yukon-Kuskokwim Delta, Bristol Bay, and Aleutian Islands regions. 
The scenario provides for no oil-shipment scheme, since no oil is expected to be found. Exploration is 
projected to take place for 4 years (1992-1995) and produce a very low level of industrial activity both 
onshore and offshore. The population assumptions based on such levels are discussed in Appendix B. 
Effects on subsistence fish and wildlife resources are analyzed in Sections IV.B.1.c. through g. and used here 


as appropriate. 


. (1) Unalaska: According to the community-population assumptions, enclave, 
resident, and total population associated with the low case would represent approximately 11 percent of 
Unalaska’s population in 1992, with this proportion being reduced to around 4 percent through the next 3 
years of exploration activity. Consequently, the low case should produce no apparent effects on subsistence 
harvests in Unalaska, although subsistence resources could be locally affected to a very limited extent as a 
result of shore-base activities. 


(2) St.Paul: On St. Paul Island, no resident population is expected to be 
involved directly in exploration activities. Enclave population is projected to reach 108 in 1992 during 
construction of a support base and then be reduced to 33 to 36 people during the ensuing 3 years. Offshore 
workers may reach about 150 during 1992, with about half as many working in the other years. The short 
duration of explozation activities, the relative absence of biological effects, and the low level of activity 
involved suggest there should be no apparent effects on subsistence harvests on St. Paul or St. George 
Islands. 


Western Alaska regions, including St. Lawrence Island communities, are expected to experience no apparent 
effects on subsistence-iia vest patterns from the low case because of the assumed absence of oil being found, 
the limited (4-year) duration of offshore exploration activities, and the absence of support-base operations in 
western Alaska communities. 
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and other parts of western Alaska. 


k. Effects on Sociocultural Systems: This discussion is concerned with those 
communities that could be directly or indirectly affected by the proposed Navarin Basin Sale 107. Under the 
scenario for the low case (see Sec. II.A.1.a), communities that potentially could host petroleum industry 

facilities include Unalaska, as a marine-support base, and St. Paul as an air-support base 
(see Sec. III.C.4 for the description of these communities). St. Lawrence Island’s sociocultural systems (the 
communities of Gambell and Savoonga) also are included in this discussion because walrus used for 
subsistence on the island migrate through the proposed lease-sale area. This analysis does not include the 
remainder of the Norton Sound, Yukon-Kuskokwim Delta, Bristol Bay, and Aleutian Islands regions of 
western Alaska because there will be no additional population growth (see Appendix B), industrial activities 
(see Sec. I1.A.1.a), or effects on subsistence harvests (see Sec. IV.B.1,j) in these areas as a result of the low 
case. For the purpose of effects assessment, it is assumed that effects on social and cultural systems of 
organization could be brought about at the community level, predominantly by added population, industrial 
activities, or effects on subsistence harvests associated with the sale. Potential effects are evaluated relative 
to the primary tendency of introduced social forces to support or disrupt existing systems of organization, and 
to the duration of such behavior. 


(1)  Pribilof Islands: On St. Paul Island, no resident population is expected to 
be involved directly in exploration activities. Enclave population on St. Paul Island is projected to reach 108 
in 1991 during construction of a support base, then be reduced to 33 to 36 people during the ensuing 3 years. 
No resident or enclave population is expected to added to St. George Island. Offshore workers may reach 
about 150 during 1992 and 1993, with half as many working in the other years. The offshore workers will 
pass through St. Paul Island in transit to residences located elsewhere. The short duration of exploration 
activities, the relative absence of biological effects, and the low level of activity involved suggests that effects 
on the sociocultural systems of St. Paul Island should be minimal, with the possibility of disruption occurring 
primarily during the short construction phase. Having no direct involvement in exploration activities, St. 
George Island residents should experience little or no effects as a result. 


(2) St. Lawrence Island: St. Lawrence Island communities are expected to 
experience no apparent effects from the low case due to the assumed absence of oil being found, the limited 
(4-year) duration of offshore exploration activities, and the absence of support-base operations in other than 
Unalaska and St. Paul Island. 


(3)  Uymalaska: According to the community-population assumptions, enclave, 
resident, and total population associated with the low case would represent approximately 11 percent of 
Unalaska’s population in 1991, with this proportion being reduced to less than 4 percent through the next 3 
years of exploration activity. Consequently, the low case should produce little apparent effect on 
sociocultural systems in Unalaska, although there could be some short-term, localized disruptions as a result 
of shore-base activities. 


CONCLUSION (Effects on Sociocultural Systems): The effect of the low case on sociocultural systems is 
expected to be LOW in St. Paul and VERY LOW in Unalaska and St. George and on St. Lawrence Island. 
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L Effects on Archacological Resources: 


(1) Offshore Archaeological Resources: There are areas containing a high 
probability of human habitation sometime in prehistory around the Pribilof, St. Matthew, and St. Lawrence 
Islands. Recent bathymetric information shows that these areas are emergent and could have once been 
inhabited by early man (Dixon, Sharma, and Stoker, 1976; USDOI, MMS, 1983a). However, these areas 
would not be affected since they are well removed from the sale area. 


The Navarin Basin Sale 107 area does not contain any blocks that are located over significant landforms 
which have other than a low potential for archacological site occurrence. Even if prehistoric resources 
existed in the sale area, the survival of these resources by burial in potentially undistributed sediments is 
unlikely (Appendix D). Also, the identification and detectability of buried or preserved sites within 
prehistoric landforms would be extremely difficult and most such prehistoric sites would not likely be 
discovered or identified by existing geophysical techniques (Appendix D). 


Because few archaeological resources are expected in the proposed sale area and siting exploration platforms 
would disturb very few, if any, sites, the effect on offshore archaeological resources would be very low. 


(2) Onshore Archaeological Resources: Onshore archaeological resources 
are discussed in Section III.C.5. These resources could be affected by oil-spill-cleanup activities in the event 
that a minor operational spill associated with support activities contacted a beach. Moving heavy equipment 
to the beach could require access roads which could adversely affect archaeological resources. Areas where 
cleanup could occur due to spills would be on the shores of the Pribilof Islands, St. Lawrence Island, the 
south side of St. Matthew Island, and the southeast side of Unimak Pass. However, because the probability 
of a spill occurring during exploration is very low, it is not anticipated that onshore sites would be contacted 
by spills. Therefore, few, if any, archaeological resources would be expected to be disturbed by cleanup 


Resources on St. Paul Island and Unalaska could be affected by an increase in population associated with 
support-base activities. Refer to Tornfelt (1981) for a listing of National Register archaeological sites. The 
effects of population interactions would be temporary and reversible because historical sites and some 
archaeological sites are managed for visitor use. The effect of increased population on such sites would be 
very low. 


(3) Shipwrecks: Twenty kaown shipwrecks, dating from 1851 to the early 
1900’s, occurred near or in the shipping lanes near Unimak Pass. Some of these occurred on the beaches at 
Unimak Pass. Transportation of spill-cleanup equipment to the beach by overland transportation could be 
required. If such transportation occurred, shipwrecks on the beach or nearshore could be damaged or 
disturbed by cleanup activities such as plowing, bull-dozing, or sand removal. However, due to existing laws 
protecting these sites, it is expected that such adverse effects would be very low. 


j : The effect of the low case on archacological 
resources is expected to be VERY LOW. 


m. Effects on Land Use Plans and Coastal Management: 


(1) Effects on Land Use Plans: In the low case, six exploration wells would 
be drilled, plugged, and abandoned with industry activity ceasing at this point. The existing air- and marine- 
support facilities in Unalaska and St. Paul should be adequate to support Sale 107 exploration activities. The 
Offshore Systems, Inc. (OSI) marine-support facility at Captains Bay (near Unalaska) should be adequate to 
support exploratory-drilling activities. This facility, designed to oil industry specifications, was established by 
ARCO in 1982 to support Bering Sea COST wells and exploration activity for Navarin Basin Sale 83. The 
OSI leases 40 acres (16 hectares) of a Native allotment and has an option to lease an additional 80 acres (32 
hectares). Pribilof Offshore Support Services, a subsidiary of the Aleut Corporation, developed a 7-acre base 
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(currently closed) adjacent to the St. Paul airport to support exploration activities for Sale 83. This area 
would be adequate to support Sale 107 activities. 


CONCLUSION (Effects on Land Use Plans): The effect of the low case on land use in Unalaska and St. 
Paul is expected to be VERY LOW. 


(2) Effects on Coastal Management: In the low case, six exploration wells 
would be drilled over a 4-year period with a maximum of two drilled in any year. This level of activity has 
been accommodated previously from the shore bases that are assumed to be used for development resulting 
from this lease sale. The ACMP standard and district CMP policies associated with coastal development, 
energy-facility siting, and habitats (6 AAC 80.040, 80.070, and 80.130, respectively) should provide guidance 
for the exploration activities; no conflict between the proposed activities and these policies is expected. 


Geophysical hazards identified for the base case could also be present during exploration. However, 
exploration alone could take place during selected seasons and avoid the potential for problems with sea ice 
and superstructure icing, thereby eliminating the potential for a source of conflict with the ACMP standard 
for geophysical hazards (6 AAC 80.050). 


The ACMP statewide standard (6 AAC 80.120) and associated district policies for subsistence should provide 
a framework for reviewing exploration plans submitted subsequent to this lease sale. However, effects on 
subsistence resources are relatively limited and exploration would be completed in only 4 years. As a result, 
effects on subsistence are expected to be very low; conformance is expected with the ACMP standard and 
fistrict CMP polici 


Moderate effects may occur on St. Paul Island as a result of helicopter-traffic disturbance of breeding 
seabirds. Minor fuel spills from barges near St. Matthew Island would have no more than moderate effects 
on birds. Modifications of previous exploration activities have been required to assure these potential effects 
are minimized. Minimal conflict with the habitat standard (6 AAC 80.130) may be evident as a result of 
these effects. 


Effects on air and water quality are very low for the low case scenario. Effects that might conflict with the 
ACMP standard and district policies concerning air and water quality (6 AAC 80.140) should not occur. 


CONCLUSION (Effects on Coastal Management): Potential conflicts with the ACMP are expected to be 
LOW. 


2. Base Case: The MMS estimates undiscovered economically recoverable resources for 
the base case to be 450 MMbbls of oil (see Appendix A). It is assumed that natural gas resources are not 
economic and will not be analyzed under the base case (see Appendix A). A generic analysis of natural gas 
exploration, development, and production is contained in Section IV.K. A complete discussion of the 
activities associated with the exploration, development, and production of the estimated recoverable oil 
resource in the base case is contained in Section I1.A.2.a. 


In the base case a total of 16 exploration and delineation wells would be drilled over a 6 year period 
(1992-1997) with a maximum of 5 wells drilled in any year. Two oil-production platforms would be installed 
in 1998 and 1999. A single offshore ‘oading terminal would be in place in 1998 and would be shared 
between the two platforms. Ninety oi! production wells would be drilled between 1999 and 2003. Oil 
production would begin in the year 2001 and cease in 2019. All produced oil would be transported to U.S. 
markets on 100,000-DWT tankers. All marine-support operations would be out of Unalaska while St. Paul 
would serve as an air-support base. 
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a. Effects on Air Quality: 


(1) Air Quality Standards: Section IV.B.1.a contains information on air-quality 
standards and regulations. Under the base case, the peak exploration year would include five weils drilled 
from two rigs, the peak development year would include installation of one production platform and seven 
production wells, and the peak production year would include 38 MMbbls of oil with offshore loading and the 
drilling of 28 production wells (Table III-3). Table [V-13 lists estimated uncontrolled pollutants emissions 
for the peak exploration, peak development, and peak production years. Since the estimated annual 
uncontrolled NO, emissions for exploration, peak development, and peak production would exceed 250 tons 
per year, under the Federal and State of Alaska PSD regulations the lessee would be required to control NO, 
emissions through application of BACT to emissions sources to reduce NO, emissions (Table [V-9). In 
addition, the lessee would have to employ BACT to emission sources to reduce CO emissions for the 
development phase and to reduce emissions of all regulated pollutants for the production phase because 
these emissions will exceed the de minimis levels. An air-quality analysis performed using the OCD Model 
for air pollutants emitted in the base case duc to Lease Sale 107, showed that maximum NO, concentration, 
averaged over a year, would be 0.08 /m° at the shoreline (at St. Matthew Island) which is 3.2 percentiles of 
the available Class I increment for NO, (Table IV-14). There are no baseline air-quality measurements for 
St. Matthew Island; however, because of the lack of any emissions sources, the ambient-pollutant 
concentrations are assumed to be very small. 


The PSD Classes I, II, and III concentration-increment limitations have been established for NO,, SO, and 
total suspended particulates (TSP). Under the base case, impacts from SO, and TSP emissions due to Lease 
Sale 107 on onshore air quality would be considerably smaller than that of NO, because the SO, and TSP 
emissions are much smaller than NO, emissions (Table IV-13). Air-quality modeling for NO, also 
demonstrated that the increase in pollutant concentrations would be much less than the PSD Class | 
increment allowance (2.5 ug/m”) and the NO, air-quality standard would be easily maintained. Because St. 
Matthew Island is a Class I PSD area, limitations on degradation of current visibility apply. The EPA 
approved visibility-effect-screening procedure was applied (Systems Applications, Inc., 1980), and it was 
determined that the base case would not impair onshore visibility. 
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on St. Matthew Island during the exploration, development, and production phases. Under the base case, 
effects from SO, emissions due to Lease Sale 107 on onshore air quality would be very smali. The 
maximum-annual and 3-hour concentration as determined by the OCD Model would be approximately 0.06 
and 3.36 ug/m’, respectively--much less than the short-term-effects concentration. The analysis of poteniia! 
acidification using modeling demonstrates that even short-term and local effects are not expected for the base 
case. 


Effects of Accidental Emissions: Accidental emissions resulting from gas blowouts, evaporation of spilled oil, 
and burning of spilled oil are addressed in the low case. The effects from a gas blowout in the base case are 
expected to be very low. The most iikely number of one oil spill of 1,000 bbl or greater that is projected for 
the base case for Sale 107 would release 50 to 101 t of VOC. Only one such spill over the expected life of 
the Navarin Basin is anticipated. 


Smaller spills of less than 1,000 bbl occur more frequently than larger spills. The number of small! spills 
projected for the base case is 119, totaling 525 bbl over the life of the ficid. Evaporation from these spills 
could release an additional 2.4 t of VOC over the projected 28 to 30 years of exploration and production for 


the proposed sale. 


Gas or oil blowouts or in situ burning of spilled oil as a preferred technique for cleanup and disposal of 
spilled oil may occur. For catastrophic oil blowouts, in situ burning may be the only effective technique for 
spill control. The effects of accidental emissions also are not expected to have even local or short-term 
effects on onshore-air quality. 
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Table IV-13 


Estimated Uncontrolled Emissions 
for the Proposed Navarin Basin Sale 107 
(Base Case) 
Pollutant (metric tons per year)“ 
co NO, TSP SO, voc 
Base Case” 

Peak-Exploration Year 84.8 516.9 26.4 32.7 35.1 
Peak-Development Year 100.1 546.4 26.1 36.5 17.5 
Peak-Production Year 748.6 1,413.0 82.4 291.6 818.2 


Source: USDOI, MMS, Alaska OCS Region, 1989. Computed from factors in Form and Substance (1983) 
and EPA (1985). 


Y CO = Carbon Monoxide 
NO, = Nitrogen Oxides (assumed predominately NO,) 
TSP = Total Suspended Particulates (includes most particulate matter less than 10 micrometers in 
acrodynamic diameter) 
SO, = Sulfur Dioxide 
VOC = Volatile Organic Compounds (excluding nonreactive compounds such as methane and ethane). 
% — Assumes five exploration wells drilled in peak-exploration year, one production platform installed and 
seven production wells drilled in peak-development year, and 38 MMbbls of oil produced in 
peak-production year. 


Table IV-14 
Comparison of Modeled Air-Pollutant Concentrations with 


Regulatory Limitations 
(Base Case)” 

Pollutant Maximum Modeled PSD Class I 
and Averaging Concentration Air Increment 
Time Onshore” el a Limitations” 
Base Case 

Peak Production 

NO, (annual) 0.08 100 2.5 
Cumulative Case 

Peak Production 

NO, (annual) 0.22 100 25 


Source: USDOI, MMS, 1988. 


Vv Measured in ug/m’. 
2 Pollutant concentrations at the shore attributable to the proposal as calculated by the OCD Model. 
¥ Annual arithmetic mean. 


SUMMARY: Effects from air emissions duc to Sale 107 on onshore air quality are expected to be less than 
5 percentiles of the maximum allowable PSD-Class-II increments and would not make the concentrations of 
criteria pollutants in the onshore ambient air approach the air quality standards. The other effects of 
pollutant concentrations over land duc to exploration and production or accidental emissions would not be 
sufficient to cause temporary or long-term harm to tundra vegetation or to acidify the coastal tundra even 
locally. Therefore, the effects of air emissions due to Lease Sale 107 on onshore air quality are expected to 
be very low. 


CONCLUSION (Effects on Air Ouality): The effect of the base case on air quality as a result of exploration 
and development and production is expected to be VERY LOW. 


b. Effects on Water Ouality: A wide range of water-quality degradation could 
occur as a result of oil and gas activities associated with the base case. Degradation could result from 
discharges of drilling muds and cuttings, miscellaneous discharges, the resuspension of bottom sediments 
during the placement of platforms and pipelines, and accidental hydrocarbon discharges due to spills, 
blowouts, and chronic small-volume spills. In the context of this analysis, LOCAL refers to an area of less 
than 1,000 km* while REGIONAL refers to an area of at least 1,000 km’. 


(1) Discharges: Discharges from platforms would be regulated through a 
general National Pollution Discharge Elimination System permit (NPDES) from the EPA. General NPDES 
permits in Alaska prohibit discharges of halogenated phenol compounds, trisodium nitrilotriacetic acid, 
sodium chromate, sodium dichromate, oil-based drilling muds, and diesel-oil additives. These restrictions are 
expected to be retained in the Navarin Basin Sale 107 NPDES permit for effluent discharge as would others 
depths. 


Exploration and production platforms would be expected to discharge bulk quantities of drilling muds and 
cuttings. Other discharges, such as sanitary/domestic wastes, desalination-unit discharge, boiler blowdown, 
test fluids, deck drainage, cooling water, blowout preventer fluid, uncontaminated ballast and bilge water, and 
excess cement slurry are not expected to be significant pollutant sources (EPA, 1989). These discharges are 
expected to represent only small pollutant loading from exploratory drilling operations. 


would be drilling muds and cuttings. Drilling muds are a complex mixture of barite, clays, lignosulfonate, 


The quantity of muds and cuttings discharged into the environment is dependent on the number of wells 
drilled and the depth of cach well. During the exploration period (1992-1997), about 8,560 dry tons of muds 
and 13,560 tons of cuttings could be discharged. During the development period (1999-2003), from 9,000 to 
45,000 dry tons of muds and 79,200 tons of cuttings would be discharged. 


Drilling fluids typically form two plumes when discharged into the water column. The heavier materials 
settle to the seafloor slightly downcurrent of the discharge point. In shallow waters, deposition occurs within 
100 m of the discharge point with trace-metal and suspended-solid concentrations reaching background levels 
within 1,000 m. Muds tend to rapidly dilute over space and time with concentration being reduced three and 
four orders of magnitude within 100 m. Cuttings due to their coarseness settle rapidly and generally are 
deposited within 100 m of the well. For additional information on the behavior of discharged muds see 
Section IV.B.2.b. 


Potentially toxic trace elements in drilling muds are a major concern. Trace metals expected in discharged 
drilling muds include arsenic, barium, cadmium, chromium, copper, lezd, mercury, nickel, vanadium, and 
zinc. With the exception of nickel and copper, trace-metal concentrations in drilling discharges can occur in 
higher concentrations than concentrations in the average continental crust or in Alaskan OCS sediments. 
The maximum trace-metal concentrations in drilling-mud discharges are identified in Table IV-12. Only 
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about 0.1 percent of the trace-metal concentration in drilling mud would be expected in the dissolved state 
and would be lost to the water column. The remaining metal would be bound in the solid state. Long-term 
leaching of metals from deposited muds would be insignificant (EPA, 1984). 


Water-quality regulations (Clean Water Act, Section 403(c)) allow a 100-m mixing zone for initial dilution of 
drilling effluents. At the edge of the mixing zone, water quality must be met. Table IV-12 compares the 
marine-water quality 1-hour criteria with predicted dissolved trace-metal concentrations at the edge of the 
100-m mixing zone in water depths of 70 and 120 m. The dissolved concentration of trace metals, at 100 m 


During exploration and delineation activities, two rigs could be present at any time; thus, 0.06 km? of the sale 
only during periods of actual discharge and would rapidly dissipate on completion. During production, two 
platforms with two drilling rigs per platform would be in operation. Assuming that maximum discharge rates 
are limited by EPA to the same extent during production as during exploration, instantaneous discharges 
would be of the same order of magnitude in production as in exploration. About 0.06 km? of the sale area 
could have impaired water quality during the production-well-drilling period (1999-2003). The effect on local 
and regional water quality is expected to be very low. 


dissolved minerals and soluble fractions of crude oil. Processing equipment on production platforms 
separates the water/oil mixture and treats the water for disposal. The salinity usually ranges from 1 to 250 
parts per thousand. (Seawater has a salinity of 35 parts per thousand). Oil and grease concentrations in 
such waters are limited by EPA to a maximum of 72 milligrams per liter (72 ppm), with a monthly average of 
48 milligrams per liter (48 ppm). The EPA-approved analytical procedures used to measure oil and grease 
excluded lower-molecular-weight hydrocarbons (less than C14), which pose must of the risk to the biota 
(NRC, 1985). The National Research Council has estimated that formation waters average 20 to 50 ppm of 
lower-molecular-weight hydrocarbons and 30 ppm higher-molecular weight hydrocarbons. In Alaska, 
treatment facilities for State fields in Cook Inlet discharge 6.6 to 21 ppm total aromatic hydrocarbons into 
Cook Inlet (51 FR 35460). 


Over the life of the field, the volume of formation waters produced is equal to 20 to 150 percent of the oil- 
output volume (Collins et al., 1983). As oil is pumped from a field, the ratio of water to oil being produced 
increases. Toward the end of the production life of a field, 10 barrels of water may be produced for every 
barrel of oil. On this basis, the production of formation waters over the life of the field has been estimated 
at 90 to 675 MMbbls. 


Treated formation waters may be discharged into the open ocean, reinjected into the oil-producing formation 
to maintain pressure, or reinjected into underground areas offshore. Discharge of formation waters would 
require an EPA permit and would be regulated so that water-quality criteria, outside an established mixing 
zone, would not be exceeded. In recent years, reinjection and injection projects to maintain field pressure 
have become almost standard operating procedures. Of the cight active oil fields in Alaska, six had water 
injection projects. Treatment facilities for State Cook Inlet fields discharge formation waters into Cook Inlet 
(51 FR 35460). 


The major constraint to underground injection is finding a formation at shallow depth that (1) has a 
sufficiently high permeability to allow large volumes of water to be injected at low pressure and (2) can 
contain the water. Water cannot be injected into a formation that might otherwise be a future potable-water 
supply. 


If formation waters were reinjected or injected into different formations, no discharge of formation waters 
would occur and no effect would occur. If formation waters were discharged, the effect on water quality 
would be local and would continue for the life of the field. The effect on local water quality is expected to 
be moderate, while the effect on regional water quality is expected to be very low. 
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(2) Sediment Resuspension: Sediment resuspension and bottom disturbances 
are likely to occur as a result of siting platforms, and trenching and burial of subsea pipelines. The amount 
of disturbance associated with platform siting, anchor setting, and drilling would be minimal and restricted to 
the area immediately adjacent to the activity. Sediment levels would likely be reduced to background levels 
within several hundred meters downcurrent. 


Pipelines connecting the two production platforms and an offshore-loading facility could be emplaced 
between 1997 and 1998. Assuming that the pipeline would be installed in a trench 6 to 7 ft deep and 19 to 
20 ft wide, about 682,000 ft? of sediment would be dredged or plowed and backfilled for each mi of pipeline. 


Dredging occurs at a rate of about 1 km/day. 


Experiences with actual dredg'2g and dumping operations in other areas show a decrease in the 
concentration of suspended sediments with time (2-3 hours) and distance downcurrent (1-3 km). In dredging 
operations associated with artificial island construction and harbor improvements in the mostly sandy 
sediments of the Canadian Beaufort Sea, the turbidity plumes tended to disappear shortly after operations 
ceased. Plumes gencrally extended a few hundred meters to a few kilometers (Pessah, 1982). Because 
dredging occurs at a rate of 1 km/day, the extent of the turbidity plumes would be about 3 km’ at any one 
time (a 1-km by 3-km area). 


Prior to any discharge, site-specific discharge of dredge or fill material into U.S. waters will be evaluated in 
followup environmental documents as required. Effects on water quality from dredging are expected to be 
local and short term. Effects on local water quality are expected to be low, while regional effects are 
expected to be very low. 


(3) QOil Spills: In addition to permitted discharges, accidental oil spills are 
likely to occur. Based on experiences in other OCS areas, one spill of 1,000 bbl or greater and no spills of 
10,000 bbl or greater would be expected for the base case. In addition to the infrequent occurrence of large 
spills, more chronic spillage of smaller volumes also would be expected. About 119 small spills totaling 525 
bbl could be expected over the life of the field. 


The more volatile compounds in an oil slick, particularly aromatic volatiles, are usually the most toxic 
components of the slick. In situ, cold-water measurements have demonstrated that individual compounds in 
a slick decrease significantly in concentration in hours to tens of days. Because the bulk of these compounds 
are lost in less than 3 days, 3-day trajectories are considered an appropriate length of time to approximate 
the initial, higher toxicity of Alaskan spills. Over the first 10 days of a spill, only about 5 percent of a slick 
can be expected to dissolve (Butler, Morris, and Sleeter, 1976, as cited by Jordan and Payne, 1980). Highest 
rates of dissolvtion of aromatics from a slick and accumulation in underlying water occur in the first few 
hours of a spill. By the time dissolved oil has worked down 10 m in the water column, it would have been 
diluted and spread horizontally about 10,000 m. The slick would have become patchy (with the total areca 
containing widely separated patches of oil) and be orders of magnitude larger than the actual amount of 
surface area covered by oil. At sea, the water under a slick changes continuously and aromatics do not 
continue to accumulate in the same water. Aan oil spill of 10,000 bbl would have a discontinuous area of 310 
km’, after 10 days, during the winter season and &30 km’, after 10 days, during the summer season (Table 
IV-6). Assuming that one spill of between 1,000 and 10,000 bbl occurred as a result of the base case, a 
maximum of 830 km’ could be affected. 


Major spills generally result in peak, dissolved-hydrocarbon concentrations that are only locally and 
marginally at toxic levels. The highest concentration observed following the Argo Merchaut spill was 0.25 
ppm, despite the presence of 20 percent by volume of the more soluble cutting stock. Volatile liquid 
hydrocarbons in the Ixtoc | spill decreased from 0.4 ppm near the blowout to 0.06 ppm at a 10-km distance 
and to 0.004 ppm at a 19-km distance from the blowout. Similarly, relative and rapid decreases were also 
found for specific toxic compounds such as benzene and toluene. Concentrations of volatile liquid 
hydrocarbons, present mostly as an oil-in-water emulsion within 19 km of the Ekofisk Bravo blowout in the 
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North Sea, ranged up to 0.35 ppm (Grahl-Niclsen, 1978). Lesser amounts of oil (probably less than 0.02 
ppm) were detectable in some samples at a 56-km distance but not at an 89-km distance. 


The plumes of dissolved hydrocarbons from a 100,000-bbl-or-greater spill could be detectable over the low- 
background levels for perhaps 200 to 300 km. Depending on the composition of the crude, an estimated 10 
to 30 percent of the spilled oil could persist for up to a year in dispersed tar balls (NAS, 1985). If the spilled 
oil were of a composition similar to that of Prudhoe Bay crude, about 68 percent of the spilled oil could 
persist as individual tar balls dispersed on the water surface after the slick disappeared. Slow photooxidation 
and biological degradation would continue to slowly decrease the residual amount of oil. Through 1,000 days, 
about 15 percent of the tar balls would sink, with an additional 20 percent of slick mass persisting in the 
remaining tar balls (Butler, Morris, and Slecter, 1976, as cited by Jordan and Payne, 1980). Because of the 
drift of the oil over distances of hundreds or thousands of km during the slow process of sinking, individual, 
sunken tar balls would be widely dispersed in the sediments. The average levels of local or regional 
contamination in sediments would be insignificant. 


Decomposition and weathering processes for oil are slowed appreciably in colder waters. In Bering Sea 
waters, biodegradation would be slow because of cold temperatures and because of the pristine nature of the 
Bering Sea. To date, oil spillage in the Bering Sea has been too slight to promote development of a healthy 
population of microorganisms that feed on hydrocarbons (Haines and Atlas, 1982). In marine waters, 
advection and dispersion generally reduce the effects of released toxic-oil fractions or their daughter 
products. Regionally, long-term degradation of water quality due to hydrocarbon contamination is very 
unlikely. 


Sustained degradation of water quality to levels above State and Federal criteria from hydrocarbon 
contamination is unlikely. Hydrocarbon concentratic..; from one oil spill of greater than 1,000 bbI could 
exceed the chronic criterion of 0.015 ppm total hydrocarbons on about 1,000 km? for a short period of time. 
Concentrations above the acute criteria (1.5 ppm) are not anticipated. The persistence of individual oil slicks 
would be short term (less than 1 year). The small spills under 1,000 bbl estimated to occur over the life of 
the field would result in local chronic contamination. Effects of oil spills on water quality are expected to be 
low locally and regionally. 


SUMMARY: In the base case, water quality in the Navarin Basin would only be affected by platform 
discharges (muds and cuttings and formation waters), sediment resuspension (drilling, and platform and 
pipeline placement), and oil spills. 


Discharges of muds and cuttings are regulated by the EPA such that water-quality criteria must be met at the 
edge of an EPA-established mixing zone. During exploration activities, 0.06 km? of the sale area, at any 
single time, could have impaired water quality during the drilling periods (1993-1995). About 0.06 km’ of the 
sale area could have impaired water quality during the production-well-drilling period (1999-2003). This 
localized impairment would exist only during periods of actual discharge and would rapidiy dissipate on 
completion. The dissolved concentration of trace metals in muds and cuttings, at 100 m from the discharge 
point would be within the acute marine-water-quality criteria. The effect on local and regional water quality 
is expected to be very low. 


The production of formation waters over the life of the field can be estimated at 90 to 675 MMbbls. 
Discharge of formation waters would require an EPA permit and would be regulated so that water-quality 
criteria outside an established mixing zone would not be exceeded. If formation waters were discharged into 
the water column rather than reinjected, the effect on water quality would be local and would continue for 
the life of the field. The effect on local water quality is expected to be moderate, while the effect on regional 
water quality is expected to be very low. 


Effects on water quality from dredging are expected to be local and short-term. Turbidity would increase 
over a few km’ in the immediate vicinity of operations only during actual dredging. Effects on local water 
quality are expected to be low, while the effect on regional water quality is expected to be very low. 
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Sustained degradation of water quality to levels above State and Federal criteria from hydrocarbon 
contamination is unlikely. Hydrocarbon concentrations from one oil spill of greater than 1,000 bbl could 
exceed the chronic criterion of 0.015 ppm total hydrocarbons on about 1,000 km? for a short period of time. 
Concentrations above the acute criteria (1.5 ppm) are not anticipated. Etfects of oil spills on water quality 


are expected to be low locally and regionally. 


CONCLUSION (Effects on Water Quality): The effect of the base case on water quality as a result of 
exploration and development and production is expected to be MODERATE localiy and LOW regionally. 


c. Effects on Fisheries Resources: Oil spills, drilling discharges, and seismic 
surveys associated with offshore drilling could affect fisheries resources of the Navarin Basin and eastern 
Bering Sea. 


(1)  Qil-Spill Effects: Oil spills contacting finfish, shellfish, and mollusks can 
have sublethal to lethal effects on the various life stages, including adults. Petroleum may also affect 
organisms that are food for finfish, shellfish, and mollusks. 


The possibility of reaching and sustaining concentrations of oil toxic to an organism in seawater is quite 
remote. Concenirations of petroleum hydrocarbons in oil-polluted, marine waters are usually much less than 
1 ppm (Malins and Hodgins, 1981). The Ixtoc I blowout in the Gulf of Mexico in June 1979 released 30,000 
bbl (4.7 million liters) per day; the estimated total loss was 3.3 MMbbls of oil. Benzene concentrations near 
the spill point were only 0.06 to 0.10 ppm--much below the minimum laboratory concentrations found to 
affect some salmonids (Brocksen and Bailey, 1973). Moore and Dwyer (1974) summarized the sensitivities of 
marine organisms by life stages to the seawater-soluble fractions of petroleum as indicated in Table IV-15. 


Table IV-15 
Marine-Organism Sensitivity to Seawater-Soluble-Petroleum Fractions 


Concentration Effect Lifestage 

1-100 ppm lethal adult 

0.1-1.00 ppm lethal larvae, some eggs 
0.01-1.0 ppm sublethal adult, larvae 


Source: Moore and Dwyer, 1974. 


Experimental results suggest that pelagic fish such as salmon and herring are generally more sensitive to 
petroleum hydrocarbons in seawater than benthic finfishes (Wilson, 1972; Rice et al., 1979). The 
concentration lethal to 50 percent (LC...) of herring tested was 1.22 ppm and to pink salmon it was 1.69 ppm, 
while for flounder it was 5.34 ppm (Rice et al., 1979). This study also concluded that pelagic fish and shrimp 
were the organisms most sensitive to Cook Inlet crude-oil concentrations. Benthic fish, crabs, and scallops 
were intermediate in sensitivity, and intertidal fish, crabs, and mollusks were the most tolerant. 


Direct mortality of fish and invertebrates occurs rapidly after exposure to oil. Mortality may occur from 
coating and resultant asphyxiation, contact poisoning, or exposure to water-soluble toxic components of the 
oil (Malins et al., 1981). Sublethal effects of petroleum hydrocarbons to marine fishes and invertebrates may 
result from their incorporation into organs and tissues via diet, sediments, or the soluble fraction in the water 
column. This can weaken the organism or reduce or eliminate its capacity *9 reproduce. 
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Sublethal petroleum-hydrocarbon concentrations as low as 0.002 to 0.010 ppm have been found to cause 
physiological changes in some fish and invertebrate species (Johnson, 1977; Steele, 1977, as cited in Howarth, 
1985; Jacobsen and Boyland, 1983). Physiological alterations from petroleum hydrocarbons include changes 
in heart and respiration rates (Malins and Hodgins, 1981), delayed egg incubation (Kuhnhold et al., 1978), 
reduced egg numbers and delayed ovarian development (Akeson, 1975; Linden, 1976, Carr and Reish, 1977; 
Tatem, 1977), abnormal energy consumption (Rice, 1981), impaired chemoreception (Armstrong et al., 1983), 
damage in cells, tissues, and organs (Rice, 1981), reduced regeneration rates (Fingerman, 1980), increased 
incidence of tumors (Malins and Hodgins, 1981), fin erosion (Minchew and Yarborough, 1977; Giles, Brown, 
and Minchew, 1978), reduced growth (Dow, 1975; Keck et al., 1978; Rossi and Anderson, 1978; Thomas, 
1978b; Herbert and Paulet, 1980; Stckoll et al., 1980), and decreased survival of fish eggs, embryos, and 
larvae resulting from exposure of females to oil just prior to spawning (Struhsacker, 1976; Kuhnhold et al., 
1978). Slower growth and development exposes eggs and larvae to more predation. 


Changes in behavior following exposure to oil may cause inability to detect food, to identify mates, and 
changes in homing and/or spawning patterns (Percy, 1981; Fletcher et al., 1981). Feeding, social, and 
reproductive behaviors have been disrupted by exposure to aromatic derivatives in concentrations as low as 
10 to 100 ppb (Sondheimer and Simeone, 1970; Todd et al., 1972). Rice (1981) found that salmon are able 
to detect and avoid very low concentrations of petroleum hydrocarbons in water. Fish and invertebrates are 
most sensitive to petroleum-hydrocarbon effects during the egg and early embryonic stages and during the 
transition period from yolk-dependent larvae to feeding juveniles (Rice et al., 1975; Rosental and Alderice, 
1976; Moles et al., 1979; Rice, 1981). Malins (1980) reported that exposure to levels as low as 25 ppb 
resulted in fewer numbers of herring eggs hatching and in abnormal growth and development of larvae. 


Embryonic and larval life forms are at risk to oil-spill effects since they lack systems to detoxify absorbed- 
petrolcum hydrocarbons. They are usually quite exposed to the environment where oil spills may occur, and 
they lack the perception and mobility to avoid spilled oil in marine waters. 


(2) Discharge Effects: Approximately 8,560 tons of drilling muds and 13,560 
tons of drill cuttings would be discharged during the exploration period while about 9,000 to 45,000 tons of 


muds and 79,200 tons of cuttings would be discharged during development and production. Drilling muds 
and cuttings have toxic compounds including trace metals, biocides, and petroleum hydrocarbons. 
Bacteriocides in drilling fluids can be toxic, even in low concentrations, with LC., values of less than 1 ppm 
(USDOI, BLM, 1981b). However, toxicity bioassays for marine organisms exposed in situ to drilling fluids 
and cuttings show relatively high LC,, levels. Salmonids had LC,, levels ranging from 4,000 to 190,000 ppm, 
and shrimp exhibited LC,, values of 1,400 ppm (B.C. Research, 1976; Dames and Moore, 1978). 


There is considerable evidence that any toxic effects from drilling discharges extend only a few meters from 
the discharge point with very limited mortality or other effects on marine life. Dilution rates of 10,000:1 have 
been measured within 100 m from a discharge point (Ayers et al., 1980a; Houghton, 1981). Pink salmon fry 
in live boxes at three depths (surface, midwater, and on the bottom at 100- to 2,0U0-m distances from a 
drilling-fluid-discharge point for 4 days) had no mortalities (Houghton, Beyer, and Thiclk, 1980). 


Knowledge of sublethal short- to long-term effects of drilling discharges on organisms, although not 
complete, is sufficient to give indicators necessary for this EIS. Some studies have shown no bioaccumulation 
of heavy metals contained in these discharges in exposed organisms (Monaghan et al., 1980; Northern 
Technical Services, 1981). However, responses to sublethal concentrations of drilling discharges that have 
been measured include changes in burrowing behavior and chemosensory responses in lobsters, and changes 
in embryological, larval development, and behavior in several species of shrimp, crabs, lobsters, sand dollars, 
and fish (National Research Council, 1983). 


A limited number of studies have been preformed on the toxicity of formation waters (Menzie, 1982). Ten 
species of freshwater fishes obtained 96-hour LC,, values of 43,000 to 112,000 ppm for exposures to brine 
wastes. Other studies with two species of shrimp, barnacles, and one marine-fish species resulted in 96-hour 
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LC,,, values between 8,000 and 408,000 ppm. All available evidence indicates that formation waters would 
dilute very rapidly in ocean waters to where any effects on pelagic larvae would be very limited in area. 


Discharged formation waters also may prove toxic to marine life but only in shallow waters with poor 
circulation (Armstrong et al., 1979). This would not be the case in Bering Sea waters off Alaska, where 
depths, currents, and tidal action should cause rapid dilution and dissipation. 


Sedimented drilling muds and cuitings accumulating on the seafloor would alter benthic habitat. See Section 
IV.B.1.b for a discussion of the amount of sea-floor receiving mud deposition. This altered habitat would, 
however, be of little extent. 


(3) Seismic-Survey Effects: Seismic surveys to map marine geology have 
raised concerns from commercial fishing interests almost from the beginning of seismic-survey activity nearly 
a half century ago. Early seismic-recording instruments required considerable energy to collect usable data 
and the usual technique was to employ high explosives to generate this energy. Technological improvements 
in nonexplosive energy sources and recording/interpretation now yield adequate seismographic data, and high | 
explosives are now rarely used for these purposes. A discussion of the various types of seismic-energy 
sources appears in the Supplemental FEIS for the St. George Basin Sale 70 (USDOI, MMS, 1983b) and is 
incorporated herein by reference. For marine surveys, airguns have been the most often used energy source 
since the 1960’s (Lewbel, 1983). In 1985, all marine-seismic surveys in U.S. waters employed compressed air 
as an energy source (Geophysics, 1986). All recent seismic surveys in Alaskan waters have employed this 
energy source. 


The airgun releases high-pressure air, and peak pressures are relatively low and over short-time periods. 
Wienhold and Weaver (1971) exposed caged coho smolt to varying airgun pressures at distances as close as 1 
m from an airgun-discharge port and from airgun arrays. No mortalities or injuries were found. Falk and 
Lawrence (1973) exposed arctic cisco to seismic airgun detonations and found that some sustained swim- 
bladder damage which was assumed to result in subsequent mortality. Based on that assumption, they 
estimated the 300-in’ airgun to have a potentially lethal radius of 0.6 to 1.5 m. Sublethal effects (where 
lasting effects occur), such as disturbance and dispersal of schooled fish (such as salmon), remain 
undocumented. Studies specifically addressing the effects of seismic surveys on developing eggs, larvae, and 
adults of the anchovy indicated injury and mortality to eggs and larvae in proximity to the pressure wave 
(Holliday et al., 1987). Considering the wide distribution and low density of pelagic eggs and larvae of 
eastern Bering Sea finfish and shellfish species, any effects would be over a very small area and on a very 
small portion of these populations. The small number of exploration (16) and production sites (2) projected 
for the Navarin Basin and the estimated 1,816 mi of seismic lines required during exploration and the 340 mi 
during development/production indicate that seismic surveys would have very low adverse effects on fisheries 
resources. 


(4) Site-Specific Effects on Fishery Resources: 


Effects on Groundfish: Adult groundfish in the Navarin Basin and the eastern Bering Sea are not likely to 
be exposed to high petroleum-hydrocarbon concentrations, although the insoluble components of an oil spill 
may randomly disperse over a relatively large area of benthic habitat where these fish are found. Adult 
groundfish are less susceptible to petroleum hydrocarbons than pelagic fish (Wilson, 1972; Rice et al., 1979). 
Thorsteinson and Thorsteinson (1982) reported an LC,, of greater than 5.34 ppm for adult flatfish and an 
LC,, of 1 to 3 ppm for adult semidemersal fish such as pollock. Hydrocarbon concentrations from oil spills 
in the ocean environment are usually less than 1 ppm (Malins and Hodgins, 1981). More serious for 
groundfish would be effects of petroleum hydrocarbons on their eggs and/or larvae that are in the near- 
surface waters for up to several months during the year. Hydrocarbon concentrations of up to 0.21 ppm 
down to 20 m deep (Vandermeulen, 1982) and up to 0.1 ppm down to 100 m deep (Marchand, 1978) have 
been documented following oil spills. Groundfish eggs and larvae, many of which have LC,,, values of 0.1 to 
1.0 ppm (Thorsteinson and Thorsteinson, 1982), may be killed as a result of contact by hydrocarbon 
concentrations at these levels. There also would be sublethal effects at and below these concentrations. If an 
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oil spill reached areas where egg or larval stages of groundfish are in considerable density, these populations 
could be reduced by an amount dependent on the areal extent, the concentrations of hydrocarbons in the 
water column, and the duration of the oil-spill event. Generally, however, pelagic egg/larvae densities do not 
exceed 100/m’ in the Navarin Basin sale area. For example, only 1 to 50 pollock eggs beneath 1 m’ of 
surface water were collected in the area immediately to the south of the proposed sale area during March 
through May 1965 (Serobaba, 1967). Other sampling in the more intensive spawning areas along the 100- to 
200-im isobaths from Unimak Pass to the Pribilof Islands showed pollock egg densities ranging from 283 to 
388 pollock eggs/m?. The variance may be due to problems in plankton sampling and egg mortality (Kim 
and Kendall, 1983). 


For the base case, one oil spill of 1,000 bbl or greater would be expected to occur. As discussed in Section 
IV.A.2, these volumes would rapidly weather and dissipate and approximately 180 km? of ocean would be 
influenced by a 10,000-bbl oil spill after 3 days during the summer season (Table [V-6). During this season, 
toxicity would also be much reduced. A lesser area would be affected during the winter--a time when 
biological productivity ebbs. Adult and juvenile groundfish in deeper waters would be affected even less, 
given the discontinuity of the insoluble components of the oil spill «ver the bottom. 


The eastern Bering Sea comprises a surface area of 2.3 million km? and a volume of 3.7 million km’, of 
which the eastern Bering Sea shelf comprises 1.2 million km* (Hood and Calder, 1981). Groundfish, while 
not distributed over this entire area of 1.2 million km’, nevertheless, occupy much of the overall area, and 
concentrations of the many species are found in habitats measured in the thousands of km* as eggs, larvae, 
juveniles, and adults. It then follows that while probability of contact by an oil spill of 1,000 bbl or greater is 
high (in excess of 99.5 percent for some areas where groundfish occur) the percent chance of a given 
population being contacted is very low. 


A very large oil spill in excess of 100,000 bbl is not expected to occur during the life of the proposal. This 
size spill would cover a discontinuous surface area of 580 and 2,700 km? after 3- and 10-day periods, 
respectively, during the summer season, and approximately 210 and 990 km? respectively, during the winter 
(Table [V-6). The area of the surface slick that could cause sublethal to lethal effects on pelagic (>13 m 
depths) eggs and larvae of groundfish (pollock, for example) would cover about 4.6 and 7.2 km? over 3- and 
10-day periods, respectively, during the summer when these organisms are present in the greatest number in 
near-surface waters. 


Assuming pollock egg/larval densities of 50/m? as found by Serobaba (1967), 230 million pollock eggs could 
be contacted by a 100,000-bbl spill in a 3-day period. Assuming an average egg complement of 437,137 eggs 
per fish (Serobaba, 1971), no natural mortality, and a 100-percent egg/larvae mortality from the oil spill, the 
eggs/larvae of slightly more than 500 pollock could be killed by a 100,000-bbl oil spill within 3 days, and less 
than 1,000 pollock after 10 days when the oil spill would cover about 7.2 km*. This loss of eggs/larvae is 
negligible when compared with the ¢:<al pollock egg/larvae biomass of the eastern Bering Sea. The areal 
extent of a very large oil spill would liave limited lethal effects on the eggs/larvae of the walleye pollock 
regional population, the sublethal effect would be of a lesser degree since the areal extent is the same. 


Other groundfish that have pelagic eggs/larvae show somewhat similar egg/larvae distributions. With 
subsequent loss of several hundred adult fish, approximate equivalent numbers of their eggs/larvae could be 
destroyed by an oil spill. 


SUMMARY: The aggregate lethal and sublethal effects of an oil spill, drilling and production discharges, 
and 2,156 trackline mi of seismic surveys are expected to affect only localized groups of the various life stages 
of groundfish in the immediate areas of such events. Given the extensive numbers and distribution of 
groundfish in the eastern Bering Sea, the effects resulting from the base case are expected to affect 
individuals only in localized offshore areas, and to have a very low effect on all species of this group. 


Oil-spill effects on groundfish would be limited, considering that one oil spill of 1,000 bbl or greater would be 
expected to occur over the life of the field. Effects on various life stages of groundfish would be restricted to 
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the area affected by the spill (up to 830 km*) that would be relatively small compared to the extensive 
groundfish habitat of the eastern Bering Sea and the Navarin Basin (about 1.2 million km*). The eggs and 
larvae of groundfish generally do not exceed densities in the hundreds per square meter. Concentrations in 
the water column associated with the spill would approach lethal concentrations only a short distance from 
the spill site. Beyond this, concentrations would diminish with distance and over time (several days) to levels 
below those shown to produce effects on groundfish. Furthermore, to affect eggs/larvae of groundfish the oil 
spill could occur only during the spring/summer months when these lifestages are present in pelagic waters. 
Therefore, only a miniscule portion of the regional population would be affected. 


Effects on groundfish from a major oil spill (100,000 bbls or greater) that occurred and contacted a 
nearshore area (i.¢c., St. Matthew Island) when vulnerable life stages were present would be very low. A 
100,000-bbl-or-greater spill would not be expected. More susceptible early life stages of groundfish (eggs and 
larvae) and juveniles, that may inhabit shallow, nearshore waters, would be particularly vulnerable to an oil 
spill that reached these waters. Mortalities and sublethal effects resulting from such a spill could reduce 
miniscule portions of several year-classes (about 1,000 pollock). However, the effect of even a major spill 
would be localized compared to the widespread distribution of these life stages in the eastern Bering Sea, 
and, thus, the result is a very low effect to groundfish. 


Effects associated with drilling discharges and seismic surveys during the exploration and 
development/production phases would have very low effects on the fisheries resources of the eastern Bering 
Sea. 


The effect of the base case on regiona! groundfish populations is expected to be very low. 
Effects on Shellfish: The blue king crab (Paralithodes platypus) has been the principal crab species of 


commercial value in areas adjacent to the proposed Navarin Basin sale area; however, declines in the Pribilof 
Island population have forced recent season closures. Fishable populations have been identified near St. 
Matthew, St. Lawrence, and the Pribilof Islands--all some distance from the proposed sale area. At present, 
only the St. Matthew Island area has a viable fishery. Tanner (gpilig with some bairdi) crab, the brown king 
crab, and the Korean horsehair crab also are found within or peripheral to the proposed Navarin Basin sale 
area, but these populations are relatively small as compared to king and Tanner crab populations found in 
more productive areas of the eastern Bering Sea. The 1989 opilio fishery harvested 45 million pounds from 
the Navarin Basin and peripheral areas--about 30 percent of the total Bering Sea opilig harvest of 149.4 
million pounds (ADF&G, 1990). 


Blue king crab are most vulnerable to the adverse effects of offshore oil and gas development during the 
spring when the adults congregate in shallow nearshore areas where spawning, molting, and mating occur. 
This crab appears to be an insular species--found only in a limited area and depth. Most commercial fishing 
for blue king crab is at depths of 30 fathoms (60 m) or less (Griffin, 1985). Pelagic larvae also are 
susceptible to oil spills, although some are at considerable depths (40-60 m) (Armstrong et al., 1985). 


Adult and juvenile blue king crab and opilio and bairdi Tanner crab may be subjected to reduction in prey 
should the insoluble components of an oil spill sink to the bottom where food organisms for these crabs 
could sustain sublethal to lethal effects. The petroleum hydrocarbons, however, would be distributed 
discontinuously over a relatively limited area, and, while possibly larger than the maximum area encompassed 
by the initial surface-oil slick, they would still be insignificant in comparison to the total benthic area 
inhabited by the blue king crab and these other commercial and closely related crab species of the eastern 
Bering Sea and the Navarin Basin sale area. 


Oil spills are the major agents associated with this proposed action that could have adverse effects on the 
blue king crab, opilio and bairdi Tanner crab species. One oil spill of 1,000 bbl or greater would be expected 
‘o occur from platforms and transportation systems during the life of the field. The probability of a 1,000- 

| lor greater spill occurring and contacting the area off St. Matthew Island (Biological Resource Area 4) 

\ cic Olue king crab adults are harvested would be 1 percent within 30 days. A 10,000-bb! oil spill could 
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affect a discontinuous area of typically 66 km? in winter and 180 km” in summer within 3 days (Table IV-6). 
It then follows that a 1,000-bbl oil spiil would affect a much smaller (but not proportionately smaller) area. 
Furthermore, adult blue king crab would not be subjected to petroleum-hydrocarbon concentrations sufficient 
enough to have sublethal to lethal effects, since concentrations sufficient to cause these effects would not 
reach the benthos. Many of the pelagic larvae of this crab species are also at depths (40-60 m) where oil in 
harmful concentrations is unlikely to occur (Armstrong et al., 1985). 


The probability of a 1,000-bbl-or-greater spill occurring and contacting blue king crab habitat around the 
Pribilof Islands (Biological Resource Area 2) within 30 days would be 4 percent. This size spill would not be 
expected to reach the Pribilof Islands during the life of the field. Based on the probability of an oil spili of 
1,000 bbl or greater contacting blue king crab habitat and the number of spills expected to occur that could 
contact these island habitats (none over the life of the base case), it follows that the effects of the proposal 


on this species is very low. 


In addition to the blue king crab, the proposed Navarin Basin sale area may affect opiligo Tanner crab, the 
brown king crab, and the Korean hair crab. Knowledge of the distribution and life history of the Korean hair 
crab and the brown king crab is limited, however, and present fishing effort has generally found iow yields of 
both species in the Navarin Basin and immediately adjacent areas. There has been no direct fishing effort on 
the Korean hair crab in recent years. 


The opilio Tanner crab is widely distributed in the eastern Bering Sea and the Navarin Basin. There is no 
known specific spawning area for Tanner crab in the eastern Bering Sea (Pereyra, Reeves, and Bakala, 1976) 
although pelagic larvae have been collected in plankton tows in an extensive area south of the Pribiiofs in late 
April and during May (Armstrong et al., 1983). 


The oil-spill-risk analysis indicates low combined probabilities for areas of the eastern Bering Sea where 
adults are harvested and where pelagic larvae have been collected. These combined probabilities range from 
3 percent (Biological Resource Area 1) for 1,000-bbl-or-greater spills over 3-day periods and 4 percent after 
30 days. 


Adult Tanner crab in deeper benthic areas are not apt to be contacted by water-soluble or insoluble oil 
fractions since concentrations lethal to adults are dissipated before rcaching these depths. The spawning 
areas in the eastern Bering Sea are not known (Pereyra, Reeves, and Bakala, 1976); however, major 
concentrations of larvae and adults are some distance from the Navarin Basin sale area. 


Korean nair crab occur in some numbers near the Pribilofs and along the north Alaska Peninsula. Oil spills 
contacting the benthic adults or pelagic larvae of this species could cause sublethal to lethal effects. The 
probability of a 1,000-bbi-or-greater spill occurring and contacting the Pribilof Island area (Biologica! 
Resource Area 2) would be 4 percent within 30 days. However, an oil spill of 1,000 bbi or greater is not 
expected to reach the Pribilof Islands; therefore, the effect of the base case on Korean hair crab off the 
Pribilofs is very low. The other shellfish of minor commercial value indigenous to the Navarin Basin sale 
area are two species of shrimp, several specics of snails, squid, and the octopus. Shrimp resources are at low 
levels and do not support commercial fisheries at this time. Rice ct al. (1976) found LC,, levels of 0.1 to 1.0 
ppm for shrimp adults and .01 ppm for their larval forms. These values are of such a magnitude that they 
would be found only in the immediate vicinity of an oil spill and are not likely to occur at benthic depths. 
Squid exhibit some movement into pelagic waters where they might be contacted by spilled oil. 


SUMMARY: Oil-spill-risk probabilities indicate a very low chance that oil spills could contact significant 
areas of shellfish habitat for the blue king crab off St. Lawrence, St. Matthew, and the Pribilof Islands. It is 
unlikely that oil in concentrations sufficient to cause sublethal to lethal effects to juveniles and adults could 
reach their benthic habitat or many of the pelagic larvae at depths of 40 to 60 m. Any insoluble, petroleum- 
hydrocarbon components that sink to the sea bottom should be irregularly distributed over areas no greater 
than the small area of the surface slick (see Sec. [1V.A.2.a). The pelagic larvae of some shellfish could be 
contacted by the surface oil slick or its water-soluble fractions with sublethal to lethal effects. The number of 
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organisms affected, however, comprises only an insignificant segment of the population over a minute portion 
of the total area of the Navarin Basin and eastern Bering Sea where shellfish larvae occur in pelagic waters 
for 3 to 4 months per year. 


The effect of the base case on shellfish in the eastern Bering Sea is expected to be very low. 


Effects on Pacific Herring: Pacific herring overwinter off the bottom in the deep waters northwest of the 
Pribilof Islands and migrate to coastal areas off the north Alaska Peninsula, into Bristol Bay, and northward 
into Norton Sound to spawn and rear. The species overwinters and migrates at depths where spilled oil or 
its components would not be found in concentrations sufficient to have an effect (0.1 ppm). Any insoluble 
hydrocarbons that reached the sea bottom would tend to be discontinuous and distributed over a large area 
that would be relatively small in comparison to the size of the herring wintering grounds. Rice et al. (1979) 
found the LC,, value for adult herring to be 1.2 ppm, suggesting that sublethal effects could occur to 
juveniles and adults. However, dense herring schools remain within a few meters off the bottom except 
during early winter (Dudnik and Usol’tev, 1964; Shaboneev, 1965). This depth distribution would limit 
exposures to a maximum concentration of 0.1 ppm on the overwintering grounds. Regardless of the number 
or size of oil spills, exposure concentrations of 0.1 ppm would not measurably affect herring populations. 
Furthermore, the ability of fishes to depurate petroleum hydrocarbons would rapidly eliminate any sublethal 
effects. 


In late spring, herring migrate to nearshore areas along the western Alaska coast and the north Alaska 
Peninsula to spawn. Eggs and larvae which are more sensitive to hydrocarbons are present in these 
nearshore areas from late spring to fall. Even though these early life states are highly sensitive, the 
probability of an 1,000-bbl-or-greater oil spill occurring and contacting spawning or rearing areas (Biological 
Resource Area 28) is less than 0.5 percent. Therefore, oil spills pose very low risks to spawning adults, eggs, 
and larvae. 


Should an oil spill of 100,000 bbl or greater occur during herring migrations or contact coastal areas where 
herring spawn and rear during late spring and through the summer months, the vulnerability of herring to an 
oil spill would be increased slightly. An oil spill of 100,000 bbl or greater in the Bering Sea during the 
summer season would encompass an area of 580 km? during the initial 3 days after the event, increasing to 
2,700 km? after 10 days. Herring schools migrating through an area of an oil spill could be affected if they 
were contacted by the oil; however, herring do migrate at some depth and, hence, it is unlikely that the 
concentrations of the water-soluble fractions of petroleum ai these depths would be sufficient to affect the 
fish. 


Oil-spill-risk-analysis data show a low probability (less than or equal to 0.5%) for any large oil spill of 10,000 
bbl or greater that originates in the Navarin Basin or along the Bering Sea tankering routes of being carried 
to coastal herring spawning ‘rearing habitats. Finally, Bering Sea herring overwinter in a large area (in excess 
of 1,500 km’), migrate over wide areas at depths (more than 10 m) where an oil spill would have no effect on 
them, and spawn in coastal habitats that encompass considerable area and where a iarge oil spill would not 
reach. An oil spill of 100,000 bbl or greater that originates in the Navarin Basin or eastern Bering Sea would 
have very low effects on the Pacific herring. 


Coastal spawning and rearing areas of Pacific herring in Bristol Bay, western Alaska, and the north Alaska 
Peninsula are not expected to be contacted by oil spills projected for the base case (less than 0.5%). Thus, 
eggs, larvae, and spawning adults would not be affected. The effects of oil spills on the regional herring 
population are, therefore, very low. Drilling discharges and seismic surveys during exploration and 
development/production phases are also expected to produce very low effects. Such activities are extremely 
localized and would not even contact a small portion of the population. 


The effect of the base case on Pacific herring is be expected to be very low. 


Cay 
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Effects on Salmon: There is no evidence that any salmon species of American origin occur in Navarin Basin 
waters in significant numbers although adults may traverse the area enroute to spawning in the larger river 
systems of western Alaska (Straty, 1981). Salmon do, however, migrate in areas periphral to the Navarin 
Basin, at depths where the components of an oil spill would be diluted to levels that would have no effect 
(Weber et al., 1981). The egg and early fry stages of Pacific salmon are not vulnerable to OCS oil spills 
since these stages hatch and rear in freshwater lakes and rivers. Juvenile and adult salmon, which are widely 
distributed throughout the Bering Sea, would likely encounter the one expected spill for the base case. 
However, the wide distribution and extensive migrations of Pacific salmon suggest that only a very small 
portion of salmon stocks would encounter the oil spill. 


Salmon that do encounter oil spills would not necessarily experience lethal effects. Juvenile coho and king 
salmon have 4-day LC,, values of 3.6 ppm (Moles et al. 1979)--a concentration that exceeds water-soluble- 
fraction hydrocarbon concentrations observed in the water column by nearly an order of magnitude. 
Hydrocarbon concentrations less than 1.5 ppm are nontoxic to pink salmon alevins even after 30-day 
exposures (Rice, Korn, and Karinen, 1981). 


Sublethal effects may occur to salmon exposed to oil spills. After 10-day exposures to 0.7 to 5.7 ppm of 
Prudhoe Bay crude, Rice et al. (1975) found that the growth of pink salmon alevins was inversely related to 
hydrocarbon concentrations. Thomas and Rice (1975) found that pink salmon fry increased their oxygen 
consumption at concentrations of 3 to 4 ppm, but concentrations of 0.015 to 1.55 ppm produced normal 
oxygen consumption. 


Because salmon are highly mobile, long-term exposures (e.g., 10 days) of sublethal hydrocarbon 
concentrations would not occur. Since only a small fraction of salmon resources would encounter the 
expected one oil spill, sublethal effects would not affect regional populations. For the localized stocks that 
could experience sublethal effects due to one spill, these potential effects would be short term since salmon 


can depurate petroleum hydrocarbons in 10 to 15 days (Brandal et al., 1976). 


Lethal and sublethal effects on salmon from a large spill (100,000 bbls or greater) are not anticipated. An oil 
spill of 100,(.¥0 bbl or greater is calculated to affect an area of 580 km? after 3 days during summer salmon 
migrations and 2,700 km? after 10 days. As discussed, salmon are able to detect and avoid very small 
concentrations of hydrocarbons in water; hence, they could migrate beyond the limited boundaries of an oil 
spill. A test in Washington State showed that adult Pacific salmon avoided a mixture of monocyclic aromatic 
hydrocarbons in water at concentrations of 3.2 mg/1 and higher (Weber et. al., 1981). The probability of a 
10,000-bbl-or-greater spill occurring and contacting the Bristol Bay area (Biological Resource Area 28) within 
10 days is less than 0.5 percent. 


The one expected oil spill of 1,000 bbl or greater is not expected to affect salmon resources in the Bering 
Sea. Although very low effects are anticipated from oil spills, there is a remote chance (less than 0.5%) that 
salmon could be contacted by an oil spill exceeding 10,000 bbl and contacting the southern Alaska Peninsula. 


Seismic activities and drilling discharges during the exploration and development/production phases would 
not harm salmon resources due to the extremely localized nature of these activities in comparison '> the 
broad distribution of all five salmonid species. 


The effect of the base case on salmon is expected to be very low. 


CONCLUSION (Effects on Fisheries Resources): The effect of the base case on fisheries resources as a 
result of exploration and development and production is expected to be VERY LOW. 


d. Effects on Marine and Coastal Birds: Pollution from oil or fuel spills associated 
with petroleum development is the most likely source of substantial adverse effects on marine and coastal 
bird populations known to occur in the vicinity of the sale area, the Pribilof Islands, or Unimak Pass. The 
potential for significant disturbance would exist primarily near support facilities or air-traffic corridors during 
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the exploration and development/production phases. This analysis discusses the generic effects of oil and 
disturbance on individual birds followed by the site-specific effects these adverse factors could have on their 


regional populations. 


(1) Effects of Oil Contact: Birds which spend much time on the sea surface 
are especially vulnerable to oil spills (King and Sanger, 1979). Direct mortality results primarily from 
excessive heat loss when oil fouls the plumage, destroying the insulative layer of air trapped beneath the 
feathers and from subsequent drowning. Contact of birds by oil in appreciable amounts usually is fatal. The 
effect of an oil spill on birds would vary with the extent of surface contact, and the health and physiological 
condition of individuals. Winter spills in the southeastern Bering Sea could affect overwintering cormorants, 
sea ducks, gulls, and alcids. Oil-spill risk in summer is greatest for fulmars, shearwaters, storm petrels, gulls, 
and alcids. In addition, large numbers of flightless adult and young murres and other alcids are concentrated 
on the water surrounding colonies in August and September during postbreeding dispersal. Likewise, these 
groups, together with some sea ducks, would be those most adversely affected by spills during the spring- and 
Abnormalities in reproductive physiology and behavior resulting from ingestion of oil (Hartung and Hunt, 
1966; Holmes and Cronshaw, 1977; Patten and Patten, 1977; Stickel and Dieter, 1979; Ainley et al., 1981; 
Holmes, 1981; Peakall et al., 1981; Gorsline and Holmes, 1982; Leighton, Peakall, and Butler, 1983; Holmes, 
1984; Fry et al., 1986; Butler et al., 1988) could have substantial adverse effects on egg production in seabird 
and waterfowl populations. In addition, transfer of oil from adults to eggs results in reduced hatchability, 
increased incidence of deformities, and reduced growth rates in young (Grau et al., 1977; Albers, 1978; 
Muller, Peakall, and Kinter, 1978; Szaro et al., 1978; Patten and Patten, 1979; Sticke! and Dieter, 1979; 
Hoffman and Albers, 1984; Lewis and Malecki, 1984). Oil ingested directly by chicks also results in 
physiological and morphological abnormalities (Miller, Peakall, and Kinter, 1978; Peakall et al., 1980, 1981, 
1982; Peakall, Miller, and Kinter, 1983). Reduction in growth could occur if insufficient food is delivered to 
nestlings (Trivelpiece et al., 1984). Holmes et al. (1979) have shown that stress from ingested oil can be 
additive to ordinary environmental stress (e.g., low temperature). Presumably, the effects of external oiling 
also would be more severe when birds are under environmental stress (e.g., winter) or physiolo-gical stress 
(e.g., molting, migration). 


Seabird population models (Wiens et al., 1979; Ford et al., 1982; Samuels and Lanfear, 1982; Wiens et al., 
1984) estimate recovery periods as long as 20 to 50 years if breeding alcids, for example (which are 
characterized by low reproductive rates), suffer substantial losses from an oil spill. A spill coincident with a 
period of high natural mortality (i.c., caused by limited food resources, etc.) could substantially increase 


mortality and retard natural recovery of the population. 


Birds may be affected indirectly by oil spills if prey populations decline as a result of hydrocarbon-induced 
mortality or displacement. Even a relatively short-term adverse effect on a major food resource during the 
nesting period, a migration stopover, or in an overwintering area could decrease subsequent reproductive 
success or survival in bird populations. 


Marine birds may avoid oil slicks, especially if they have encountered a spill previously. However, avoidance 
may increase the time required to gather food for the young with the result that insufficient food is delivered 
and survival decreases (Ford et al., 1982; Wiens et al., 1984). Diving species (e.g., alcids) are much more 
likely to become fatally oiled than species that characteristically fly to escape threatening situations (Nero and 
Associates Inc., 1982). 


(2) Site-Specific Effects of Oil Spills: In the following discussion, potential 
levels of effect on regional populat:ons of marine and coastal birds are defined in terms of time required for 
a population to return to its status prior to a perturbation of its abundance and/or distribution (Table S-2). 
For this purpose, a regional population refers to all individuals of a species that occupy the following areas: 
(1) the central Bering Sea, including St. Matthew Island, Nunivak Island, and the sale area; (2) the 
southeastern Bering Sea including the Pribilof Islands, Bristol Bay, Unimak Pass, and the eastern Aleutian 
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Islands; and (3) the northern Bering Sea/St. Lawrence Island area. Effects that potentially could be 
experienced by marine bird populations are summarized in Table [V-16. It is assumed that no oil spills will 
occur during the exploration phase. 


Ice Season: Within the sale-area boundary, the largest numbers of birds are at risk from oil spills when the 
ice front (area of broken ice and open water south of the consolidated pack ice, generally following the shelf 
break; Martin and Bauer, 1981) is present (December-May) and during spring migration (April-June). Ice 
cover restricts the distribution of overwintering and, to a large extent, migrant birds to areas of open water in 
or south of the ice front, or to leads and polynyas in the pack ice. Divoky (1981) reports at least one flock of 
25,000 murres occupying a lead with a density of 10,000/km* and that densities over 500 birds/km’* are 
common in the ice front. 


Overwintering birds, already subject to increased environmental stress at this time of year, couisi have a high 
probability of contacting oil if it is introduced into such relatively restricted habitat. In open water, a winter 
oil spill of 10,000 bbl may form a discontinuous slick (i.e., alternating patches of oil and water) over an area 
of 310 km* in 10 days (Table IV-6), with a relatively small proportion of the water surface being oil covered. 
Where ice covers part of the sea surface (most of the sale area in winter and spring), a greater proportion of 
the available open water may be oil covered, and, at some point north of the ice edge, virtually all opca water 
in this 310-km* area could be oil covered. Under these circumstances, most of the surface of openings 
commonly occupied by marine birds in a particular area of t*» ice front, as well as leads and polynyas, could 
be oil covered and hundreds to as many as 10,000 or more individuals could be affected. Whi'e such effects 
could be substantial locally, effects on regional populations are likely to be low. 


In the winter/spring season (October-April in the oil-spill model), modeled spill trajectories trend southwest, 
west, northwest, and north from most spill points, and southeast or east between the southern sale area and 
Unimak Pass. In the vicinity of the Pribilof Islands, some trajectories trend southeast, south, or southwest. 
For the base case, the probability of a 1,000-bbl-or-greater spill both occurring and contacting specific targets 
within the sale area in 10 days ranges to 38 percent (on an annual rather than a seasonal basis). Risk is 
greatest in the shelf-break/ice-front area (Biological Resource Areas 6-9), with decreased probabilities 
further north. A spill is not likely to occur and contact the St. Matihew Island area (Biological Resource 
Areas 3-5) in any season; although, if a spill were to occur in the east-central sale area or vicinity, the 
probability of it contacting the St. Matthew polynya (Biological Resource Area 5) ranges up to 28 percent. 
Probability of a spill (tanker origin) occurring and contacting the vicinity of the Pribilof Islands (Biological 
Resource Area 2) and shelf-break areas to Unimak Pass (Biological Resource Area 26) is 4 percent, 
although if a spill were to occur, it is virtually certain to contact these areas. For the base case, one spill is 
projected to occur over the life of the field. 


With bird densities averaging 40 to 100/km? in the vicinity of a spill, (which ultimately may sweep over a net 
effective area of 310 km’), overall mortality could range from about 12,000 to 30,000 individuals. Ii these 
were murres, for example, losses of this magnitude would represent 2 to 5 percent of the St. Matthew/Hall 
Islands population (although in winter and carly spring it is not known what proportion of these individuals 
occupy those islands in summer). Recovery from such a loss could require approximately one murre 
generation (2-4 years; Wiens et al., 1978; Ford et al., 1982), suggesting that effects would be moderate for 
murres, particulary during spring migration. Other alcids, as well as other species concentrated in certain 
habitats during migration (e.g., seaducks), could experience similar effects. The probability of a 1,000-bbl- 
or-greater spill occurring and contacting the sale area ice front (Biological Resource Areas 6-9) within 10 
days, ranges up to 38 percent. Further north in the pack ice (Biological Resource Areas 10, 19, 20), 
probability declines to 6 percent or less, possibly a result of the ice configuration constraining movement of 
spilled oil. Ia this situation, oil could remair confined withia the only areas available to birds. During the 
winter /spring season, substantial numbers of both seabirds and waterfowl are present in the St. Matthew 
polynya and other open water nearby, densities in this habitat could exceed those in the general ice front, 
Suggesting that the potential for moderate effects in the event of contact by an oil spill. When greater 
concentrations of birds occur near the islands in iate spring prior to nesting (e.g., 100-200 birds/km’), a high 
level of effects (recovery = 2-10 years, 1-3 murre generations) could result if 2 spill were to enter the area. 
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Table IV-16 
Potential Effects of Oil Spills on Marine Bird Populations 


(Base Case)“ 
Area Winter/ Spring Summer/Fall 
Sale Area (Pelagic) LOW-MODERATE” LOW 
St. Matthew Island 
Vicinity MODERATE-HIGH” MODERATE-VERY HIGH“ 
St. Matthew Island 
Inshore MODERATE-HIGH” HIGH-VERY HIGH“ 
Pribilof Islands MODERATE-HIGH” HIGH 
Pribilof-Unimak Pass 
Corridor MODERATE MODERATE 
East Aleutians /Unimak 
Fass MODERATE-HIGH” HIGH 


Source: USDOI, MMS, 1989. 
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Effects that could occur if marine bird populations in the indicated areas were contacted by an oil spill; 
the probability of a spill actually occurring in these areas (see Tables E-19 and E-21 for these 
probabilities) has not been considered in determining these effects. The effect on marine bird 
populations that is expected to occur as a result of this sale (i.c., probability of an oil spill actually 
occurring and contacting populations in the areas considered) is given in the text under CONCLUSION. 
MODERATE effect during spring migration when large numbers of migrant and/or prebreeding birds 
are present; otherwise, LOW effect during the winter period when bird densities are low. 

HIGH effect during spring migration when large numbers of migrant and/or prebreeding birds are 
present; otherwise, MODERATE effect during the winter period when bird densities are low. 

Higher level effect is the projected mortality if concentrated within one or two species; lower icvel effect 
if the projected mortality is spread over all species likely to be present in a given area. 


However, since spill trajectories trend mainly to the west and north during the October through April period, 
Stake low projected frequency of spills, probability of a spill occurring and contacting this 
area is 


Further north, tie St. Lawrence Island polynya (Biological Resource Area 16) receives no spill contact, nor 
does Nunivak Island to the cast (Biological Resource Area 18). However, the substantial numbers of birds 
overwintering in the Unimak Pass/eastern Aleutians area (Biological Resource Area 1) are vulnerable to 
spills of tanker origin, and although probability of a 1,000-bbl-or-greater spill occurrence and contact is low 
(3%), a spill here, especially during spring migration, could result in high effects. Likewise, waterfowl (c.g, 
emperor geese) overwintering or migrating in the Dutch Harbor area are vulnerable to any fuel spills 
originating from supply boats or other vessels; however, such localized occurrences are likely to have only low 
effects. During winter months, bird populations are relatively low near transportation routes southeast of the 
sale area, as is the probability of a spill occurring and contacting this broad area (Biological Resource Areas 
24-26) (4%). Probable consequences of a spill during this period would not exceed a low level. However, in 
late spring, large numbers of birds arrive in the vicinity of the Pribilof colonies, including most of the world’s 
population of red-legged kittiwakes, and, thus, the potential for high effects does exist at this time. 


QOpen-Water Season: Marine birds are not as restricted in their pelagic distribution after ice breakup as they 
are during winter and carly spring, but concentrations do occur in the outer-shelf zone (between the 100- to 
200-m-depth contours) as migrants pass through (¢.g., waterfowl, storm petrels, phalaropes, auklets) and 
birds headed for nesting colonies in the St. Matthew Island area begin to arrive in increasing numbers. Thus, 
the potential remains for moderate oil-spill effects on some seabird populations if a spill were to occur in the 
sale area during this period. During the ice-free summer and fall months (May-Sept. in the oil-spill model), 
seabirds remain relatively numerous within the sale area and vicinity, but waterfowl generally are present in 
tasted lowe danaitl 


As the focus of seabird breeding activities in the central Bering Sea, the St. Matthew group of islands 
concentrates regional seabird populations (estimated 1.45 million individuals) in a relatively small area, 
thereby increasing their vulnerability to oil spills. Trajectories of simulated spills for the summer fall period 
trend mainly southeast, east, and northeast in the sale area. Thus, a spill occurring in the east-central 
portion of the proposed sale area has a 5-percent chance of contacting St. Matthew Island (land segments 
144-145) within 10 days (11-21% probability from spill points outside the sale area), and a 54-percent chance 
of contacting the surrounding area (Biological Resource Areas 3-5) where most birds forage. However, the 
mathematical probability of a spill actually occurring and contacting the St. Matthew Island area is nil. 
Species that forage near the island are likely to be less vulnerwble to sale-area spills than those closer to or 
within the sale area. 


A support barge moored in the vicinity of St. Matthew Island or vessels servicing a barge could increase the 
probability of fuel spills occurring in this area. However, as a result of the relatively small volumes likely to 
be involved, this is not expected to have greater than moderate effects, except (potentially) in the case of a 
barge or vessel containing large amounts of fuel grounding on the island. In this case, high effects could 
result. Densities of foraging birds in the vicinity of St. Matthew Island (200/km*) suggest that a 10,000-bbl 
spill, forming a discontinuous slick over 830 km* in 10 days, could result in a kill of up to 166,000 individuals. 
The effect of such mortality probably would be moderate to high in terms of the total bird population in this 
area (approximately 11% mortality with recovery time of about 2 generations) if it affected all populations 
proportionately. However, if the affected individuals were of only one or two species the effects could be 
substantially greater. For example, if a majority of murres occupying the St. Matthew Island area (600,000) 
were to routinely concentrate their foraging in an area subsequently covered by an oil spill, resulting 
mortality (approximately 28%) could produce very high effects for this population (recovery = 5 
generations). Clearly, the greatest risk to this major colony complex occurs in the summer season when large 
numbers of breeding individuals are present; however, the extremely low probability of a spill occurring and 
contacting this area (see above) and the fact that only one spill is projected to occur over the life of the field 
reduce the potential for substantial adverse effects on these populations. 
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Relatively few data exist concerning bird densities close to St. Matthew Island (i-c., within 15-20 km), but the 
general foraging pattern of aukiets and murres, for example (Hunt ct al, 1980), suggests that densities could 
be much higher than 200 birds/km’ in certain localities (e.g, 400-500); thus, mortality from an oil spill also 
could be much higher than discussed above (murres = 18%). As a comsequence, high to very high effects 

(recovery = 2-6 generations) could occur in the inshore zone (within the 50-m-depth contour), although as 

noted above, the low spill rate would reduce the potential for these effects to occur. 


Although probability of a 1,000-bbl-or-greater spill occurring and contacting shelf-break targets in the 
proposed sale area within 10 days ranges up to 88 percent, abundance of most species in this habitat is 
relatively low during most of the breeding season, and potential effects would be low; densities in the 
postbreeding or fall periods usually are elevated but insufficiently so for potential effects to exceed low. 
Outside the proposed sale area, the St. Lawrence Island area (Biological Resource Areas 13-16) is not 
contacted even after 30 days. If a spill (tanker origin) were to occur in the vicinity of the Pribilof Islands, 
probability of contact with St. Paul (land segment 146) could range as high as 65 percent (contact with the 
surrounding area would be virtually certain), and, with densities of 500 birds/km* or greater in important 
foraging areas near these islands, high-level effects could result. However, probability of a spill occurring and 
contacting the area surrounding these islands is just 2 percent, suggesting that risk to birds in this area is 
quite low. 


Birds occupying Unimak and adjacent passes (Biological Resource Area 1) are vulnerab’< to oil spills of 
tanker origin throughout the year. However, probability of a spill occurring and contacting the general pass 
area within 10 days is just 3 percent. During the summer, foraging flocks from eastern Aleutian colonies, as 
well as nonbreeding shearwaters, are numerous in the pass area. Densities during this season (224 
birds/km’) suggest that a 10,000-bb! spill potentially could result in the loss of over 100,000 individuals, 
including shearwaters. Shearwaters alone may occur in huge flocks and, thus, could suffer substantial 
mortality. With losses approximating 10 percent, regional populations of breeding species could experience 
high effects from oil-spill contact in summer. 


Vulnerability of marine bird populations to oil spills gradually shifts away from the colonies during fall as 
both young and adults move out to sea. Birds generally are quite widely dispersed at this time with densities 
in the sale area of 22/km*, although alou.,, the shelf break and especially to the southeast, densities of 250 
birds/km’ are not uncommon and 500/km’ or more have been observed, principally a result of fall 
shearwater concentration in this habitat. Adding to the vulnexavility of some birds during this season is their 
inability to leave the sea surface for prolonged flights until the molted flight feathers are regrown. 
Nevertheless, general distribution and abundance suggest that most oil-spill effects duriag this season would 
be low in the proposed sale area, with the potential for moderate to high effects early in the period in the 
vicinity of St. Matthew and the Pribilof Islands and along the shelf break and in Unimak Pass later in the 
season (USDOI, MMS, 198Sa). 


(3) Effects of Noise and Disturbance: Helicopter traffic between onshore- or 
offshore-support bases and the proposed sale area during the exploration and development / production 
phases would constitute the most important source of disturbance affecting marine birds. Low-flying aircraft 
can frighten large numbers of cliff-nesting birds (e.g., murres) from the nesting ledges, resulting in 
displacement of eggs and/or young to the rocks below. Those not displaced from the ledges by adults are 
left exposed to the elements and predators (Hunt, 1976; Hunt et al, 1978; Jones and Petersen, 1979). 
Repeated aircraft flights near several colonics in the Bering Sea region may have been a factor cor. buting 
to fewer nesting attempts and reduced reproductive success (Biderman and Drury, 1978; Hunt ect al., 1978). 
Disturbance of birds in important feeding, staging, and over-wintering areas may cav’se excessive expenditure 
of energy and displacement to less favorable habitats during critical periods in the annual cycle. Activities 
associated with construction and operation of support facilities near scabird colonies can disrupt brceding 
activities and may cause abandonment of breeding habitat for the duration of the activity 


(4) Site-Specific Effects of Disturbance: Air trail. between tus prov. ood air- 
support facility on St. Paul Island and the proposed sale area is likely to be the principal source of 
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disturbance to marine bird populations, and the severity of its effect would depend on flight paths routinely 
traveled by aircraft. The present location of the St. Paul airport provides an aircraft approach with minimal 
disturbance of seabird colonies under good weather conditions. However, under frequently encountered 
foggy conditions, pilots often make numerous passes (some near or over colonies) when setting up their 
runway approach. The immediate disturbance effects of such overflights--300 to 5,000 birds flushed from 
cliffs in each incident--recently have been documented (Rodstrom, 1985). Numbers of eggs or chicks lost, if 
any, were not observable, and the ultimate population effects would be difficult to detect without long-term 
investigations. 


Anticipated fixed-wing air traffic (commercial) in support of Sale 107 exploration, and 
development/production phases could involve 3 and 14 arrivals/departures per week, respectively, 
representing increases of about 27 and 127 percent. Helicopter traffic between St. Paul and the proposed 
sale area or barges during exploration, development and production is projected to be about 60, 60, and 30 
round trips per month, respectively. Currently, helicopters occasionally overfly the St. Paul area. During 
1985, an estimated 3 to 4 fixed-wing and 22 to 39 helicopter flichts per week were associated with Navarin 
Basin exploration. This amounted to about a 30-percent incre se in fixed-wing traffic and a substantial 
increase in helicopter traffic. However, helicopters supporting petroleum development are not likely to 
overfly major seabird-nesting areas since most colonies are on the west side of St. Paul Island and the 
proposed sale area lies to the northwest. Also, they probably would not require the large turning radius used 
by larger fixed-wing aircraft in making an approach under poor visibility conditions. 


Colonies in the vicinity of Ridge Wall, Zapadni Point, Tolstoi Point, south of Village Cove, and Polovina 
Point are those most likely to be affected frequently by air traff (primarily fixed wing). Estimates of bird 
numbers made at Zapadni and Tolstoi Points in 1976 indicate that as many as 40,000 individuals may have 
occupied each area (Hickey and Craighead, 1977). Routine disturbance of these colonies (as compared to 
the current occasional disturbance) could result in effects ranging from habituation to this type of disturbance 
(essentially no effect) to lowered reproductive success or abandonment of all or part of these nesting areas. 
Habituation is not considered a very likely result unless aircraft maintain at least at least a one-mile distance 
from the colonies. Although increased air traffic associated with petroleum development in the proposed 
sale area could affect the reproductive behavior and success of as many as 140,000 birds in the vicinity of St. 
Paul village, effects on the regional seabird population are not likely to differ significantly or exceed a low 
level during either the exploration or development/production phases. 


Disturbance of marine birds in pelagic waters from either aircraft or ships is expected to be very low. Under 
poor visibility conditions, a collision hazard may exist for aircraft as well as birds. For example, large flights 
(100’s or 1,000’s) of auklets traveling between colonies and foraging areas could interfere with the operation 
of low-flying aircraft. Helicopters flying to barges moored some distance off St. Matthew Island are not 
expected to significantly affect marine bird populations. 


SUMMARY: In the proposed sale area, overwintering seabirds and waterfow! often are concentrated in 
open water of the ice front and leads and along tke ice edge. Although this potentially increases their 
vulnerability in an area where probability of oil-spill occurrence and contact is relatively high, their 
populations are widespread during this period (Oct-Apr) and, thus, subject primarily to localized mortality 
and low effects. In late spring, arriving migrants increase the vulnerability of these populations, thereby 
raising the level of potential effect to moderate. Summer/fall populations are low in this area, as are 
potential oil-spill cffects. 


To the east, densitics of both seabirds and waterfowl in the St. Matthew polynya during the winier/spring 
period could exceed those in the ice front generally, suggesting the potential for moderate oil-spill effects. In 
late spring, when returning seabirds concentrate near the colonies, potentia! oil-spill effects increase to a high 
level; however, westward-trending spill trajectories suggest little or no contact would occur. High to very 
high spill effects could occur in summer and fall, when trajectories trend more easterly toward areas of high 
bird density near the island; however, probability of spill occurrence is very low. The presence of a support 
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barge near St. Matthew Island is likely to elevate the potential for fuel spills, and moderate to very high 
effects if high-bird-density areas are contacted. 


Bird density near the Pribilof Islands is low in winter and early spring, and the potential spill effect is 
moderate. The arrival of resident seabirds in late spring and their high density in summer and fall create the 
potential for high effects. However, although the probability of spilled oil (tanker) entering the area is high, 
the chance of a spill occurring is very low. 


Birds in Unimak Pass and vicinity are vulnerable to tanker spills throughout the year; however, the 
probability of a spill occurring is very low. A spill contacting overwintering birds could result in moderate 
effects (high in the case of whiskered auklet) while a spill occurring in late spring (migration) or summer/fall 
(breeding) periods potentially could result in high effects. Effects on waterfowl are more likely to range from 
low to moderate. 


Most seabird colonies on St. Paul Island are not expected to experience greater than low disturbance effects 
from the exploration- and development/production-associated aircraft. No disturbance effects are expected 
to be sufficiently adverse to elevate the aggregate effect above that for oil spills alone. 


CONCLUSION (Effects on Marine and Coastal Birds): The effect of the base case on marine and coastal 
birds as a result of exploration and development and production is expected to be MODERATE. 


. : { : Pollution from oil or fuel spills 
associated with petroleum euenen | is the most likely sc source of substantial adverse effects on populations 
of the seven species of pinnipeds, the polar bear and the sea otter known to occur in the vicinity of the 
proposed sale area, the Pribilof Islands, and Unimak Pass. The potential for significant disturbance would 
exist mainly near exploration-, development-, and production-support facilities in the Pribilof Islands, and in 
the sale area when ice covered. This anclysis discusses the general effects of oil and disturbance on 
individual animals, followed by the site-specific effects these adverse factors could have on their regional 
populations. 


(1) Effects of Oil Contact: The effect of contact with oil depends on such 
factors as extent of contact, type of body insulation, age, and health. Fur seals, recently born hair seals, 
polar bears, and sea otters potentially incur fatal hypothermia as a result of any substantial fouling of the fur 
which promotes rapid heat loss from the skin as water penetrates the insulative air layer (Kooyman, Gentry, 
and McAlister, 1976; Kooyman, Davis, and Castellini, 1977; Geraci and Smith, 1977; Costa and Kooyman, 
1980). Adult hair seals, sea lions, and walruses, whose insulation is provided by a thick fat layer, probably 
would not experience significant hypothermia if oiled. 


Oil contacting any of these species could cause eye or skin irritation which could contribute to infections. 
Contact also could interfere with chemoreceptive senses. Young may vecome oiled directly from the 
environment or by transfer from nursing females that become oiled. Oiling may interfere with mother/pup 
boading and/or recognition, as reported in harbor seals (Renouf et al., 1983), resulting in eventual 
abandonment and starvation of pups. Oiling also may reduce growth in seal pups (Davis and Anderson, 
1976) 


Ingestion of oil through grooming, consumption of contaminated prey, or by nursing young could cause 
various pathological disorders. Although studies indicate that ringed seals (and probably other pinnipeds) 
rapidly absorb oil into tissues (Geraci and St. Aubin, 1988), ingestion of relatively large quantities causes no 
apparent short-term acute organ damage (Geraci and Smith, 1976). Oil ingestion by polar bears, however, 
causes various acute physiological dysfuactions which may result in death (Engelhardt, 1981, 1985). Animals 
exposed to fresh, unweathered oil are likely to inhale petroleum vapors which could be harmful depending on 
the concentration, duration of exposure, and susceptibility of the individual. Any of the above factors that 
increase physiological stress could elevate mortality or other adverse effects during periods of natural stress 
such as molt, pregnancy, food scarcity, disease, or severe weather conditioas. 
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(2) Indirect Oil-Spill Effects: The indirect adverse effects of oil pollution on 
marine mammals primarily would be those associated with availability or suitability of food resources. 


Potential effects of oil on some of the prey of these species is discussed in Section IV.B.1.c of this document. 
Although sublethal effects are the most likely result of cil contact (Engelhart, 1981, 1985), some benthic and 
pelagic prey within the immediate vicinity of a spill might be killed directly, thereby, temporarily reducing 
their populations locally. Also, although many sublethal effects have been shown to be reversible as 
contaminants dissipate, persistent hydrocarbon contamination in bottom sediments could reduce growth and 
reproduction of benthic fauna within a local area. The greatest effects under these circumstances are likely 
to be experienced by walrus, which feed on bivalve mollusks (clams), and ringed and b« arded seals which 
feed on other bottom invertebrates. Either effect could result in abandonment of some local foraging areas 
by pinnipeds but is likely to last only as long as the food-resource shortage exists. Movement of animals 
from abandoned areas to those already occupied could result in a minor elevation of stress from increased 
competition. 


(3) Qil-Spill Avoidance: A review of oil-spill case histories (Duval et al., 
1981) suggests that in the event of an oil spill, at least some seals occurring in the proposed Navarin Basin 
sale area would become contaminated. Contact with oil may cause marine mammals to avoid or abandon, at 
least temporarily, specific habitats that become contaminated. In laboratory tests, northern fur seals avoided 
immersion in water after oil had been added to their enclosure (Kooyman, Gentry, and McAlister, 1976). 


(4) Effects of Noise and Disturbance: Low-flying aircraft are known to cause 
panic stampedes in seals and walrus (Johnson, 1977; Salter, 1979). Where young are present, such stampedes 
can result in substantial injury and mortality among pups or calves trampled by adults rushing to the water. 
Such incidents also may result in separation of mothers from pups or calves that, if occurring before bonding 
is firmly established, could cause decreased survival of young. Secondary effects may include elevated 
physiological stress and disruption of mating or other activities. Disturbance during the reproductive period 
may cause decreased fecundity. 


Disturbing airborne or underwater noise may be produced by seismic vessels and seismic activities; drilling 
and other platform or drillship activities; supply vessels; tankers; low-level aircraft operation; and activities 
associated with oil spill containment, cleanup, and restoration. Airborne noise and movement from these 
sources is likely to disturb hauled out seals, walrus, and polar bears only within a few kilometers of the 
source. However, frequent or sustained disturbance may cause pinnipeds or polar bears to avoid or 
abandon an area at least for the duration of the disturbing activity. Due to better conduction underwater, 
disturbance noises could affect pinnipeds over a greater area. It may interfere with or mask pinniped 
communication or echo-location signals, or may interfere with reception of other sounds from the 
environment. The low frequency of sound emitted by seismic devices in current use (e.g., airguns) generally 
is well below the sensitivity range of pinnipeds, and, thus, unlikely to cause damage to them, although these 
devices may cause some level of disturbance. Likewise, noise levels measured near drilling platforms 
generally are well below those known to disturb pinnipeds. Onshore construction and maintenance activities 
on St. Paul Island are not likely to represent a source of significant disturbance for fur seals. 


(5) Site-Specific Eff f Oil Spills and Disturi 
In the following discussion, potential levels of effect on regional populations of pinnipeds and polar bear are 
defined in terms of time required for the population to return to its status of abundance and/or distribution 
prior to perturbation (Table S-2). For this purpose, a regional population is defined as one which occurs in 
the region extending from the sale area north to the Bering Strait and south to the Pribilof Islands and 
Unimak Pass (Graphic 2). The presence of some populations or age/sex segments of populations (e.g., fur 
seal, walrus, bearded seal), is highly seasonal. A summary of potential efZects on these populations, if the 
areas indicated were contacted by an oil spill, is provided in Table IV-17. It is assumed that no oil spills will 
occur during the exploration phase of development. 


The winter/spring season (Dec-May) in the Navarin Basin is characterized by ice conditions ranging from the 
discontinuous ice front (Martin and Bauer, 1981) in the southern portion of the sale area to the consolidated 
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Table IV-17 


Potential Effects of Oil Spills on Pinniped and 


Polar Bear Populations 
(Base Case) 
Pacific Northern Ice Polar 

Area Walrus Fur Seal Seals” Bear 
Sale Area (Pelagic) 

Winter /Spring MODERATE” LOW LOW LOW 

Summer/Fall LOW LOW LOW” ad 
St. Matthew Island 

Winter/Spring LOW LOW LOW LOW 

Summer/Fall LOW LOW LOW” ad 
Pribilof Islands 

Winter/Spring LOW MODERATE” LOW” ad 

Summer/Fall ad HIGH LOW’ 5/ 
Pribilof Islands/ 
Unimak Pass Corridor 

Winter/Spring LOW LOW al al 

Summer/Fall al MODERATE / 5/ 
East Aleutians/ 

Unimak Pass 

Winter/Spring ad LOW ad al 
Summer/Fall ad MODERATE s/ 5/ 


Source: USDOI, MMS, 1989. 
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Effects that could occur if marine mammal populations in the indicated areas were contacted by an oil 


spill; the probability of a spill actually occurring in these areas (see Tables E-19 and E-21 for these 
probabilities) has not been considered in determining these effects. The effect on marine mammal 
populations _hat is xpected to occur as a result of this sale (i.e., probability of an oil spill actually 


occurring and contac 
CONCLUsi’ *. 


_ populations in the areas considered) is given in the text under 


Includes spotte.u, . carded, ribbon, and ringed seis. 


MODERATE effec: during .pring migratic 1 when migrant ‘emales with calves are present; otherwise, 


LOW effect duriv« the winter perico hen individuals/groups are scattercd over a large area. 


Prima: y ribbon s~al (spotte « se: in day-Juns). 
Ne .ypically present in these areas, cr 1 «ent ynly under unusual winter conditions. 


Spotted ar * 1.00n seals only. 
MODER ‘‘1€ effect only in late spring whe« breeding male3 are present; otherwise, LOW effect. 
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pack ice in the northern sale area. In 10 days (value for 30 days not available), a 10,000-bbl spill during 
winter may form a discontinuous slick (i.¢., alternating patches of oil and water) over 310 km? in open water 
(Table IV-6). In areas where ice covers part of the sea surface (most of the sale area in winter and spring), 
a greater proportion of the available open water may be oil covered, and at some point north of the ice edge 
virtually all open water in this 310-km*“ area could be oil covered. Pinnipeds, because of their dependence on 
a substrate (ice) for resting, pupping, nursing, and molting, could, thus, be forced into repeated exposure to 
oil while foraging among ice floes or in leads and polynyas (Davis and Anderson, 1976; Burns and Frost, 
1979). 


In the winter/spring season (Oct-April in the oil-spill model), modeled-spill trajectories trend southwest, 
west, northwest, and north from most hypothetical spill points, and southeast or east between the southern 
sale area and Unimak Pass. In the vicinity of the Pribilof Islands, some trajectories trend southeast, south, 
or southwest. For the base case, the probability of a 1,000-bbl-or-greater spill both occurring and contacting 
specific Biological Resource Areas within the sale area in 30 days ranges to 39 percent. This and all 
subsequent probabilities have been determined on an annual basis, while the species considered generally are 
present in a given Biological Resource Area on a seasonal basis (i.c., present for part of the year); thus, the 
estimates of contact probability are likely to be conservative. Risk is greatest in the shelf-break/ice-front 
area (Biological Resource Areas 6-9). A spill is not likely to occur and contact the St. Matthew Island area 
(Biological Resource Areas 3-5) in any season, although if a spill were to occur in the east/central sale area 
or vicinity, the probability of it contacting the St. Matthew polynya (Biological Resource Area 5) ranges up to 
30 percent. The probability of a spill (tanker origin) occurring and contacting the vicinity of the Pribilof 
Islands (Biological Resource Area 2) and shelf-break areas to Unimak Pass (Biological Resource Areas 1 
and 26) within 30 days ranges from 4 to 6 percent; however, if a spill were to occur, it is virtually certain to 
contact the islands. For the base case, one spill is projected to occur over the life of the field. 


Disintegration of the pack ice proceeds over much of the Bering Sea simultaneously in spring (April-May) 
and essentially is complete by early June. Summer/fall (May-Sept. in the oil-spill model) oil-spill trajectories 
trend mainly southeast, east, and northeast in the sale area; hence, a spill originating in the east/central 
portion of the sale area or in the vicinity of St. Matthew Island (e.g., tanker, barge) could contact this island 
(land segments 144-145) where local populations of several pinniped species occur in summer. This is 
reflected in up to a 23-percent probability for a spill (if one were to occur in summer) contacting the island 
within 30 days and up to a 61-percent chance for contacting the surrounding area; however, estimated 
probability of spill occurrence and contact is 1 percent or less. Likewise, the probability of a spill (tanker 
origin) contacting the Pribilof/Unimak Pass corridor (Biological Resource Areas 1, 2, 26) ranges up to 88 
percent from adjacent spill points, but the chance of a spill both occurring and contacting this area is 4 to 6 
percent. Probability of a spili occurring and contacting the Pribilof Islands during this season is 4 percent. 


The principal sources of noise and disturbance would be helicopter traffic between St. Paul and the proposed 
sale area or barges near St. Matthew Island (60 trips/month during exploration, and 60 and 30 trips/month 
during development and production, respectively), supply boats operating primarily from Dutch Harbor (30 
trips/ month during exploration, 60/month during development, declining to 20/month during production), 
tankers (36/year at peak production), and seismic vessels operating in the proposed sale area (1,816 trackline 
mi during exploration and 2,135 during development). Increases in fixed-wing traffic (commercial) in support 
of exploration and development phases, with 3 and 14 arrivals/departures per week, respectively, could affect 
fur seals breeding on St. Paul Island. Additional helicopter flights and vessel operation could be associated 
with any oil-spill-containment and -cleanup activities. 


Pacific Walrus: Within the proposed Navarin Basin sale area, the largest numbers of walrus are present in 
winter and spring when ice covers the area. Similar conditions prevail northeastward to St. Lawrence Island, 
but oil spills are not likely to enter this area. Walrus densities of 3 to 4 animals/km’ have been reported for 
the Navarin Basin in early spring. If densities are similar in winter, 1,174 individuals could be affected in a 
310-km* area where open water becomes oil covered from a 10,000-bbl oil spill. Although most of these 
individuals are likely to experience sublethal effects, even mortality of this magnitude in the current 
population probably would not be significant. However, more serious consequences could result if the 
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presence of oil disrupts mating activities which occur in this area (potentially affecting future recruitment). 
> Although the probability of a 1,000-bbl-or-greater spill occurring and contacting portions of the sale area 
used by walrus during this period within 30 days ranges to 39 percent, the low potential spill rate (1 spill 
projected) and minimal number of individuals likely to be involved (0.4% of the population) suggest that 
effects would be localized and low (Table IV-17). Likewise, though the density of animals may be higher in 
the St. Matthew Island area during this period, population effects are expected to be low as a result of the 
low probability of spill occurrence and contact. 


Densities substantially exceeding those noted above could occur in spring where large herds of females with 
young are in migration. Such circumstances could result in the contact of greater numbers of individuals 
(many of them potentially sensitive calves) and moderate effects. Elsewhere in the pack ice, ice front, and 
pelagic waters away from concentrations of females and calves, effects are likely to be low. 


During the summer season, walrus densities generally are extremely low in the proposed sale area and 
vicinity, with the potential for only low effects. The small aggregation summering in the St. Matthew Island 
area could be vulnerable to low effects. In late fall, when walrus begin moving south, sufficiently large 
numbers may be present in the northern sale area that low oil-spill effects could occur. However, the 
probability that a 1,000-bbl-or-greater oil spill will occur and contact the northern portion of the proposed 
sale area is low (1%), and relatively low in the central portion of the proposed sale area (7%). 


If oil were to become sufficiently mixed through the water column that it contacted and caused mortality of 
the benthic prey of walrus, additional individuals could be affected. However, this is likely to be a very 
localized phenomenon and, thus, cause avoidance of the area depleted of food rather than any significant 
mortality or elevation of otherwise low effects. 


The effects of frequent helicopter traffic between St. Paul and the proposed sale area on walrus present in 
winter and spring could include possible interference with breeding activities, some injury/mortality of young 
by stampeded adults, and avoidance of some preferred habitat. In the event of a spill, containment and 
cleanup activities could have similar effects for short periods. In winter, some walrvses, especially in the 
northern sale area, could experience disruption of mating activities and displacement from the general vicinity 
of a flight corridor or spill cleanup activity. However, except in late winter and spring, highest walrus 
densities occur outside the sale area (principal distribution is shown in Graphic 2; walrus are not abundant in 
all of these areas at all times of year), so numbers of individuals affected should be small and effects 
localized and low. In spring, the potential for increased disturbance accompanies birth of the young, but 
overall effects are expected to remain low. Since virtually all walrus vacate the sale area in summer, aircraft 
and vessel noise is likely to have very low effects. Due to St. Matthew Island's distance from most potentially 
disturbing activity, noise is not expected to be a significant factor affecting walruses summering there. The 
principal sources of disturbance in the areas occupied by Pacific walrus would be helicopter traffic between 
St. Paul and the sale area or barges near St. Matthew Island (60 trips/month during exploration; 60 and 
30/month during development/production, respectively), supply boats operating primarily from Dutch 
Harbor (30 trips/month during exploration; 60 and 20/month during development/production, respectively), 
tankers (36/year at peak production), and seismic vessels (1,816 trackline mi during exploration; 2,135 mi 
during development). Vessel traffic is not likely to become heavy in any given year until after the ice break- 
up and most walrus have moved north. Potential disturbance effects during the fall season would not differ 
substantially from those described for summer. Vessel traffic is not expected to have a significant effect on 
the walrus population since vessels are not likely to approach sufficient numbers of individuals for substantial 
disturbance effects to occur. Since helicopter and seismic vessel traffic are similar during both the 
exploration and the development/production phases, and supply-vessel traffic is not expected to have a 
significant effect on pinnipeds for the reasons stated above, disturbance of walrus during the exploration and 
the development/production phases is not expected to differ significantly. Disturbance effects could 
contribute to potential oil-spill effects described above (Table IV-17); however, none are likely to be 
sufficiently adverse to elevate the aggregate effect of oil spills plus disturbance above that for oil spills alone. 
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SUMMARY: The walrus population occupying the proposed sale area in winter could experience low oil- 
spill effects (potentially involving 9.4% of the regional population), especially if mating activity is disrupted. 
In spring, the added oil-spill risk to newborn walrus calves, as well as the concentration of females and calves 
on the northward migration route through the proposed sale area, raises the potential effect level to 
moderate. Walrus essentially are absent from the proposed sale area during the summer but return to the 
northern portion of the area in fall when they again could be subject to low effects. 


Since the chance of a spill occurring and contacting this area is 1 percent or less, walrus occupying open- 
water areas in the vicinity of St. Matthew Island are likely to be subject only to low oil-spill effects in both 
winter and spring. In summer, the local population of males could be subject to low oil-spill effects. 


Helicopter traffic to the proposed sale area could disrupt walrus mating activity in winter, and displace some 
individuals from near the flight corridor. However, effects are likely to be localized and low. In spring, the 
potential for increased effects accompanies the birth of young, but overall disturbance effects are expected to 
remain low. Disturbance effects in the remaining areas are expected to be very low. Disturbance effects are 
not expected to increase the aggregate effect of spills plus disturbance significantly above that for oil spills 
alone. 


CONCLUSION (Effects on Pacific Walrus): The effect of the base case on Pacific walrus as a result of 
exploration and development and production is expected to be LOW. 


Northern Fur Seal: In late April and May, mature male fur seals are concentrated in the vicinity of the 
Pribilof Islands and, thus, vulnerable to oil spills which could increase mortality in this segment of the 
population and/or interfere with territory establishment that could result in reduced future recruitment and 
moderate effects (Table IV-17). Although the probability of spilled oil (tanker origin) entering this area is 49 
percent, the chance of a 1,000-bbl-or-greater spill occurring and contacting this area within 30 days is only 4 
percent. In pelagic waters further from the islands, effects on fur seals present in low densities are not likely 
to exceed low levels. 


With most individuals concentrated in the vicinity of the Pribilof Islands, the Pribilof/Unimak Pass corridor 
or the shelf break, the regional fur seal population is vulnerable to oil spills in summer. Females frequently 
make lengthy foraging trips, thereby, risking greater exposure to oil both to themselves and to the pups when 
they return. If a 10,000-bbl oil spill were to contact the area surrounding several rookeries where summer 
densities are 250+ seals/km?, as many as 207,000 seals (approximately 25% of the Pribilof population) could 
be contacted, and a high to very high level of effect could result. Moderate to high effects could occur in 
pelagic foraging areas further offshore, along the nearby shelf break, and between the islands and Uiimak 
Pass, where tens of thousands of seals may be contacted by spilled oil. Although the probability of spilled oil 
contacting these areas could be as high as 89 percent, there is only a 4 percent chance of occurrence and 
coutact in the Pribilof Islands in summer, and a 4- to 6-percent chance in the other offshore areas. However, 
frequent offshore foraging by females places them and their pups at greaer risk. Only a small proportion of 
the fur seal population frequent the sale area; hence, potential effects here would be low. 


Since fur seals remain numerous in the vicinity of the Pribilof Islands until November, potential effects of an 
oil spill reaching this area (e.g.,tanker spill) remain high. In pelagic waters, potential effects remain 
moderate with females continuing to make frequent foraging trips in the early fall. Later in the season, as 
most of the herd departs and the numbers of individuals that could be contacted decline, effects of a spill in 
this area are likely to be low. In addition, recent evidence (Ragen and Dayton, 1990) suggests that young fur 
seals depart the Bering Sea through Aleutian passes other than Unimak Pass (i.e., farther west than 
previously thought), and thus are less likely to experience an oil spill than has been assumed. In winter, 
relatively few fur seals remain in this region, and potential effects are low. 


Frequent helicopter traffic between St. Paul and the proposed sale area (60 trips/month during exploration; 
60 and 30/month during development andproduction, respectively) , as well as potentially increasing 
commercial air traffic, could cause low-level-disturbance effects among bull fur seals returning to the Pribilof 
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Islands in late spring to establish territories. In summer and fall, large numbers of fur seals present during 
these seasons could be subject to disturbance by air traffic. However, since wildlife in general appear to 
routinely habituate to such disturbance factors, and fur seals occupying rookeries near the airstrip or landing 
pattern apparently have habituated to aircraft overflights to some degree, disturbance effects are likely to be 
low with no significant difference between disturbance of fur seals during the exploration and 
development/production phases. The probability of any oil-spill-cleanup activities occurring is the same as 
the probability of oil-spill occurrence and contact; thus, the effect from such activity is expected to be low. 
Interactions of vessels and fur seals during both the exploration and development/production phases is likely 
to involve an insignificant proportion of the population, and thus result in effects no higher than very low. 
Disturbance effects could contribute to the potential oil-spill effects described above (Table IV-17); however, 
none are likely to be sufficiently adverse to elevate the aggregate effect above that for oil spills alone. 


SUMMARY: The fur seal population is extremely vulnerable to oil spills (tanker origin) because of 
sensitivity to oiling and the concentration of a major proportion of the population in the Pribilof Islands and 
in the Pribilof/Unimak Pass corridor from April through November. In winter and early spring (December 
to mid-April), most fur seals are absent from the southeastern Bering Sea and oil-spill effects would be low. 
In late April and May, territorial bulls arrive and the presence of these breeding animals provides the 
potential for moderate effects. With the arrival of females, the birth of pups, and foraging activity in 
summer, the potential for oil contacting up to 10 percent of the population exists as does the possibility of a 
high level of effect. In the fall, fur seals still are present in large numbers and the potential for a high level 
of effect remains. In the Pribilof/Unimak Pass corridor, densities are lower than near the islands and oil- 
spill effects are more likely to be moderate during this period. Although the probability of released oil 
contacting the Pribilof area and/or Pribilof/Unimak Pass corridor may exceed 60 percent during the 
summer/fall period, there is a 4 percent or less chance of a spill occurring and contacting the Pribilof Islands 
and only a 4- to 6-percent chance in other offshore areas. 


Helicopter traffic between St. Paul and the proposed sale area could cause low disturbance effects among 
males establishing territories in the Pribilof Islands in spring. Disturbance of rookeries when pups are 
present in summer and fall could have more serious consequences. If these areas were avoided, effects 
would be limited and low. No disturbance effects are expected to be sufficiently adverse to increase the 
aggregate effect above that for oil spills alone. 


rn Fur Seal): The effect of the base case on northern fur seals as a result 
of exploration and development aud production is expected to be MODERATE. 


Ice Seals: Ice seals (spotted, bearded, ribbon, ringed) are widespread in the ice front and/or pack ice in 
winter and spring. They appear relatively insensitive to short-term oil effects (Geraci and St. Aubin, 1988). 
Although seals must enter the water to forage and the probability of a 1,000-bbl-or-greater spill occurring 
and contacting seal habitat in the proposed sale area (Biological Resource Areas 6-9) within 30 days is 
relatively high (to 39%), seal densities are low (0.03-0.6 seals/km*, except spotted seal east of the Pribilof 
Islands where the density may be as high as 2.0/km?); thus, the proportion of each species’ regional 
population likely to be contacted by a spill is less than 0.3 percent. Elsewhere in the ice front, densities are 
similar but probability of occurrence and contact is less than 8 percent. The probability of contact may be 
even lower in pack ice where oil-spill spreading could be restricted. Even in optimum winter habitat, where 
higher densities of the various species could be expected, effects are not likely to exceed low levels (Table 
IV-17). The greatest oil-spill risk to ice seals in spring is to their recently born pups. Of the adults, molting 
ribbon seals, constrained by their use of ice remnants in late spring, probably are the most vulnerable. 
Mating also occurs in spring, so a spill could have adverse consequences if the presence of oil disrupts this 
activity. However, as a result of relatively low densities over much of the winter/spring range, oil-spill effects 
for ice seals are likely to be low. 


Few ice seals (mainly ritbon seals) frequent the proposed sale area in summer and fall, so potential effects 
here should be low. Only spotted seals occur near the proposed sale area in any numbers in summer and fall 
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(vicinity of St. Matthew and St. Lawrence Islands), but densities are minimal and the probability of spill 
occurrence and contact nil; thus, the potential effects in these areas are not likely to exceed low. 


The principal sources of disturbance in the areas occupied by ice seals would be helicopter traffic between St. 
Paul and the sale area or barges near St. Matthew Island (60 trips/month during exploration; 60 and 
30/month during development /production, respectively), supply boats operating primarily from Dutch 
Harbor (30 trips/month during exploration; 60 and 20/month during development/production, respectively), 
tankers (36/year at peak production), and seismic vessels (1,816 trackline mi during exploration; 2,135 mi 
during development). Vessel traffic is not likely to become heavy in any given year until after the ice break- 
up and most seals have moved north or shoreward. The effect of frequent helicopter traffic between St. Paul 
and the proposed sale area on ice seals in winter and spring could include interference with breeding 
activities, possible adverse effects on young, and avoidance of some preferred habitat if seals are displaced 
from the vicinity of a flight corridor. However, densities are low, so numbers of individuals affected should 
be minimal, effects localized, and not likely to exceed low. The potential for increased effects accompanies 
the birth of seal pups and mating activities in spring, but overall disturbance effects are expected to remain 
low. 


Since virtually all spotted, bearded, and ringed seals vacate the proposed sale area in summer and fall and 
ribbon seals are present in very low densities, aircraft and vessel noise is likely to have very low effects. 
Likewise, noise is not expected to significantly affect spotted seals summering in the St. Matthew {sland area. 
Since helicopter and seismic vessel traffic are similar during the exploration and development/ production 
phases, and supply-vessel traffic while differing between phases is not expected to have a significant effect on 
ice seals, disturbance of ice seals during the exploration and development/production phases is not expected 
to differ significantly. Disturbance effects could contribute to the potential oil-spill effects described above 
(Table IV-17); however, none are likely to be sufficiently adverse to elevate the aggregate effect above that 
for oil spills alone. 


SUMMARY: Ice seals occupying the ice front and pack ice in winter and spring occur in relatively low 
densities, even in optimum habitat; thus, the proportion of their populations likely to be affected by an oil 
spill is small and potentia! effects low. Probability of an oil spill occurring and contacting seals is high in the 
proposed sale area (39%) and less than 8 percent elsewhere. Oil-sensitive pups born in spring are the most 
a low level. Few ice seals frequent the proposed sale area in summer and fall, so oil-spill effects then would 
be low. In the vicinity of St. Matthew Island, potential oil-spill effects on the small spotted seal population 
are not likely to exceed a low level. 


In winter, helicopter traffic between St. Paul and the proposed sale area could displace some ice seals from 
near the flight corridor. However, effects are likely to be localized, involve relatively few individuals, and not 
exceed a low level. In spring, the potential for increased effects accompanies the birth of young and ice seal 
mating activity, but overall disturbance effects are expected to remain low. No disturbance effects are 
expected to be sufficiently adverse to increase the aggregate effect above that for oil spills alone. 


CONCLUSION (Effects on Ice Seals): The effect of the base case on ice seals as a result of exploration and 
development and production is expected to be LOW. 


Harbor Seal: Since harbor seals are not generally found in the sale area or vicinity, those most vulnerable to 
an oil spill occupy the western Alaska Peninsula/eastern Aleutians area and the Pribilof Islands. Potentially 
the most significant factors for this population are oil spills from tankers transiting Unimak Pass or passing 
near the Pribilofs, and operational spills from support vessels staging at Unalaska. Although adults are not 
likely to be killed directly through contact with oil, if an oil spill were to contact a rookery area, the pups are 
likely to experience substantial mortality, and disruption of female-pup bonding could be a serious 
consequence. However, rookeries nearest the pass area are in bays on the north side of the Alaska Peninsula 
(Everitt and Braham, 1980) where probability of spill occurrence and contact is less than 5 percent. Since 
ee 


43 


IV-B-41 


traffic in the Pribilofs (60 trips/month during exploration; 60 and 30/month during development/production, 
respectively) and supply vessel traffic in the eastern Aleutians (30 trips/month during exploration; 60 and 
20/month during development/production, respectively) is not expected to differ significantly between the 
exploration and development/production phases. The unknown factors causing the dramatic decline in this 
species in recent decades probably are the most significant threat to this population, although recent censuses 
at one major site suggest that the population there has been relatively stable during the 1980’s (Pitcher, 
1990). 


Conclusion: The effect of the base case on the harbor seal as a result of exploration and development and 
production is expected to be LOW. 


Sea Otter: Since the sea otter, a species that is extremely sensitive to direct contact with oil, is not found in 
the sale area or vicinity, those most vulnerable to an oil spill occupy the westcrn Alaska Peninsula/eastern 
Aleutian Islands area. Potentially the most significant adverse factors for this population are oil spills from 
tankers transiting Unimak Pass and operational spills from support vessels staging in Unalaska. Since sea 
otters are highly susceptible to oiling, tanker spills in the Unimak Pass area, where a substantial proportion 


of the regional population resides, could result in significant reductions of their regional population. 
Disturbance from oil-spill containment and cleanup activities also could have a substantial effect on the 


regional population. However, overall disturbance cf the eastern Aleutian sea otter population from supply- 
vessel traffic (30 trips/month during exploration; 60 and 20/month during development/production, 
respectively) is expected to be very low and not significantly Jifferent between the exploration and 
development/ production phases. 


Conclusion: The effect of the base case on the sea otter as a result of exploration and development and 
production is expected to be MODERATE. 


Polar Bear: Although polar bears are very sensitive to oil exposure, their presence only in winter and spring, 
low density south of St. Lawrence Island, solitary habits, and ability to forage out of water, suggest that few 
would be contacted by a spill and, thus, potential oil-spill effects on their regional population are likely to be 
low (Table IV-17). North of the proposed sale area, where densities are higher, probability of spill 
occurrence and contact is nil. 


Frequent helicopter traffic between St. Paul Island and the proposed sale area in winter and spring could 
displace polar bears from the general vicinity of the flight corridor. However, most polar bears occur north 
of the sale area, and so densities are not likely to be high. As a result, numbers of individuals affected 
should be low, and effects should be localized and not exceed a low level. Since there is likely to be no 
significant difference between traffic during the exploration and developmeat/production phases, effects are 
expected to be similar. 


Disturbance effects could contribute to potential oil-spill effects; however, none are likely to be. sufficiently 
adverse to elevate the aggregate effect above that for oil spills alone. 


CONCLUSION (Effects on Polar Bear): The effect of the base case on polar bear as a result of exploration 
and development and production is expected to be LOW. 


I py 9 
and noise and disturbance from exploration, development, and production activities. 


Potential Noise and Disturbance Effects: The response of animals to acoustic stimuli generally has varied in 
behavioral and physiological effects, and depends on species studied, characteristics of the stimuli (i.c., 
amplitude, frequency, pulsed or nonpulsed), season, ambient noise, previous exposure of the animal, 
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physiological or reproductive state of the animal, and other factors. A detailed discussion on noise and 
disturbance is found in the low-case analysis (see Sec. ITV.B.1.f). 


Noise, including seismic exploration, may be the most likely byproduct of normal OCS industrial activities to 
affect whales significantly (Fraker et al., 1982). Noise-producing activities would include: air and vessel 


traffic, semisubmersibles, drillships, geophysical-seismic exploration, drilling platforms, and icebreakers. 


Concern has been expressed by some cetacean researchers that if the sound source is close enough and the 
intensity loud enough disturbance and displacement of whales and perhaps some physical impairment of 
cetacean hearing could occur (Braham et al., 1982). Possible auditory effects from high-level sounds include 
startle and flight (rapid-escape) responses, hearing loss, and auditory discomfort due to excessive loudness 
(Gales, 1982). 


Another possible effect would be the masking of wanted sounds, as in communication. Although little 
information is currently available on the sounds perceived by large whales (absolute hearing thresholds in 
baleen whales have not been measured), it is generally assumed that most animals can hear sounds similar to 
those that they produce (Gales, 1982). 


Marine mammals may be expected to hear the sounds of offshore oil and gas operations out to distances as 
far as 185 km and even farther under highly favorable conditions of sound propagation and ambic nt noise 
(Gales, 1982). Acoustical studies and observations at oil and gas platforms in Cook Inlet, Alaska, 
and Santa Barbara, California (Gales, 1982), indicated platform noise was unlikely to interfere with 
cetacean echolocation; it was expected to interfere with certain other acoustic communication only in signals 
very close to a platform. Observations indicated that some whales either ignored or easily avoided platforms 


without an appreciable change in behavior. 


j ial Effec lution: Inhalation of toxic substances or plugging 
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with hydrocarbons. This is a possibility to the extent that whales may be in the vicinity of a spill prior to the 
evaporation of toxic compounds. The inhalation scenario would be very unlikely to occur. The typical 
breathing cycle of cetaceans involves an “explosive” exhalation followed by an immediate inspiration and an 
abrupt closure of the blowhole (Geraci and St. Aubin, 1979). This mechanism prevents inhalation of water 
and should be discriminatory of gas condensates and oil; however, toxic hydrocarbon gas could be inhaled. 
Geraci and St. Aubin (1982) suggested that the more toxic volatile fractions of crude oil evaporate more 
quickly. They suggested that within 2 to 4 hours of being exposed to the air the oil would have lost most of 
these vapors, and the vapors in the adjacent air would be reduced to less harmful levels. If a spill occurred 
and such natural weathering factors as diffusion, dispersion of the slick, wind, and a more gradual release of 
the hydrocarbons (half-life of 60-90 min for most C,-C,, substances) were taken into account, it is unlikely 
that vapor concentrations could reach critical levels for more than a few hours (Geraci and St. Aubin, 1982). 
The effects of gas condensate or gas-vapor inhalation on cetaceans could result in respiratory stress. 
Cetaceans that are already stressed by lung and liver parasites and adrenal disorders might be particularly 
vulnerable to the effects of even low levels of hydrocarbon vapors (Geraci and St. Aubin, 1982). 


The epidermis of some cetaceans is not keratinized; therefore, some smooth-skinned cetaceans can suffer 
some minor skin damage if they are confined in an area contaminated with oil (such as an ice lead). 
However, such effects on the skin are likely to be short term or transient (oil is unlikely to adhere to the 
skin), with recovery occurring within a few days (Geraci and St. Aubin, 1982). Some evidence exists that 
bowhead whale skin is keratinized (i.e., not composed of live cells). Keratinized skin will provide some 
shielding from the environment. Oil possibly may adhere to rough areas on the skin surface of gray, right, 
and bowhead whales; some oil adherence to preserved skin was reported in lab tests (Haldiman et al., 1981). 
The length of time that oi! may adher2 to rough-skin features depends on the behavior of the affected 
whales as well as envircamental factors such as water temperature and water movement over the 
contaminated areas, and the state of the oil. 
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Reduction of food sources from acute or chronic hydrocarboa pollution is a possible indirect effect of oil and 
gas activities. Most of the baleen whales of the North Pacific are seasonal feeders relying on the abundant 
food sources of the Gulf of Alaska, the Bering Sea, and the Arctic Ocean for nourishment and live off stored 
blubber reserves while migrating and while in their winter range. It is unlikely that whales would be 
adversely affected by changes in food resources on a long-term basis, as they have various food habitats and 
are widely distributed in the proposed sale area during the summer-feeding period. However, individual 
whales could experience indirect effects on a localized or temporary basis. Goodale, Hyman, and Winn 
(1981) and Gruber (1981) reported sightings of whales and dolphins swimming and feeding in and near oil 
slicks. 


Baleen whales, especially surface skimmers such as the right whale, face a peculiar threat from oil spills, 
because the hair-like fringes of the baleea can become fouled, even after only a brief exposure to oil. Geraci 
and St. Aubin (1982) monitored water flow through gray whale baleen plates before and after contaminating 
them with three types of crude oil. Light to medium weight oils caused transient changes in water flow which 
returned to normal within 40 seconds. Repeated oiling with the same preparation did not produce an 
additive effect. A heavy residual oil (Bunker C) restricted water flow for up to 15 minutes. Thereafter, 
although the plates were still noticeably fouled, normal patterns were restored. Geraci and St. Aubin (1982) 
found that light oils were undetectable on the baleen plates after 1 hour of flushing, but, the heavier fractions 
persisted for 15 to 20 hours. Results from these experiments indicated that crude oil does not irreversibly 
obstruct water flow through gray whale baleen and that filtering efficiencies might be jeopardized for less 
than 24 hours after a feeding foray in oil. Geraci and St. Aubin (1985) designed a system to measure 
absolute changes in flow resistance after oil fouling. Gray whale baleen was relative-ly unaffected by Bunker 
C oil even at temperatures below 5°C. They also determined the cleansing rate for the oil-fouled baleen. 
Most of the oil (70%) was gone within 30 minutes, and, after 24 hours, less than 5 percent of the oil 
remained. They determined that this level of fouling would not affect resistance to flow and, therefore, 
presumed that it would not impair function in a living whale (effects would be reversible within a few d» ~). 
It should be noted that the experiments only simulated baleen filtering, and weathered oil was not tested. 
Surface skimmers, such as the right whale, could encounter weathered as well as unweathered oil. 


Cetacean vulnerability to hydrocarbon ingestion would vary with the species, the type of hydrocarbon, and the 
nature of the spill. Tomilin (1955) reported that cetaceans, especially benthic feeders, have a poorly 
developed sense of taste. The presence of foreign bodies (such as sand and rocks) in cetacean stomachs 
attests to this. Thus, whales may not be able to differentiate between hydrocarbon-contaminated and 
uncontaminated food. However, since foreign bodies may simply be ingested with a large volume of food, 
the presence of foreign bodies in cetacean stomachs does not necessarily imply a poorly developed sense of 
taste. Using ultraviolet spectrophotometric techniques, Geraci and St. Aubin (1985) found detectable levels 
of naphthalene residues (hydrocarbon indicators) in most of the tissues sampied for bioaccumulation. 
Highest levels were noted in odontocete blubber, particularly from arctic beluga whales and narwhals that are 
top-level predators in an environment known to retard hydrocarbon metabolism in fish. Lowest levels were 
observed in mysticetes that generally feed at lower-tropic levels. 


Effects on Gray Whales: Potential effects on gray whales may result from oil spills and several noise- 
producing activities such as drilling platforms, drillships, semisubmersibles, and air and vessel traffic. 


Reeves (1977) identified potential conflicts from disturbance sources to breeding gray whalcs in Baja, 
California. Consiglieri and Braham (1982) reported that the use of Laguna Guerrero Negro as a calving area 
for gray whales declined for 6 years and was not used for a subsequent 7 to 8 years because of intensive use 
by Mexican salt barges and due to channel dredging from 1957 to 1972. When the dredging stopped (by 
Federal action to protect the whales), the animals gradually returned to the lagoon in their original numbers 
over a 6-year period. Geraci and St. Aubin (1979) concluded that species such as the gray whale seem to 
coexist well with human activities, and most animals became accustomed to low-level background noise such 
as that associated with most ship traffic and petroleum activities. 
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Available information indicates that gray whales display a high degre of tolerance to geophysical seismic 
noise in certain areas. Extensive geophysical exploration has been conducted off the California coast for 
more than 35 years, yet during that same period the gray whale has recovered to population levels at or 
above precommercial whaling levels. Reilly (1981) estimates that over a 13-year period the population has 
been increasing at an average annual rate of 2.5 percent, in spite of increased vessel traffic, offshore mineral 
exploration (including deep- and shallow-seismic activities) and development, and a Soviet harvest of 1.2 
percent of the gray whale population. Depending on the data available, one can observe an increasing whale 
population with increasing seismic survey activity (1971-73) as well as an increasing whale population w:th 
decreasing seismic activity (1974-76). The trends imply that seismic survey activity does not affect whzle 
population growth as outlined by Reilly (Malme et al., 1984). 


A Task Force Report on Geophysical Operations (1982) submitted to the executive officer of the California 
State Lands Commission has iuscreased the understanding of the effects of geophysical seismic noises on 
marine mammals. Among other things, this report (a review of available literature) determined that no 
evidence has been found to suggest that airguns and other nonexplosive <<oustic sources cause injury to 
marine mammais, including gray whales. As stated in the Task Force report, "NMFS believes that sufficient 
information is available ir the literature to conclude that geophysical exploration does not result in physical 
harm or mortality of marine mammals in the vicinity of operations." They based this on the fact that gray 
whales are exposed to loud noises when in the surf zone and in a worst-case situation they may 
circumnavigate the operating geophysical vessel at a disiance of a few kilometers if noise levels are 
exceedingly loud. Additionally, this report determined that geophysical exploration off the California coast 
does not constitute “harassment” of migrating gray whales, as defined under the Endangered Species Act 
(the only other issue considered). In consultation between NMFS and MMS, NMFS determined that noise 
generated by mineral exploration activities would not adversely affect any of the endangered whale 
populations that migrate along the California coast. 


Experiments were conducted during the gray whale migration off California using both a single airgun and an 
airgun array (Malme et al., 1983, 1984). Estimated peak-sound levels produced in the areas of the whales 
were 180 dB +10 dB relative to lwPa at 1 m. No reactions by mother/calf pairs (April/May experiments) 
were noted during line runs of seismic airgun arrays at distances of 5 to 83 km. The whales came as close as 
5 km to the airguns before some behavioral changes were noted. Some changes in the swimming patterns of 
the cow/calf pairs were observed, the most obvious at test ranges of 1.6 and 0.84 km. The whale groups 
were seen to change direction (orienting south), to exhibit confused swimming, to move inshore into the surf 
zone, and to mill about for varying lengths of time--often followed by rapid swimming to avoid the source 
area. On four occasions, whales were observed moving into the surf zone and within the sound shadow of a 
nearshore rock or outcropping. In cach of these cases, it is important to note that the airgun array was 
turned on when whales were within 1 kilometer; therefore, they were immediately exposed to a level greater 
than 160 dB. This dramatic response could, therefore, be considered a startle response. The distances 
between the airgun-array vessel and a whale group showing a response (obvious at the time of observation) 
were consistently on the order of 2.5 km. The distance at which these groups resumed normal migration 
ranged between 3.6 and 4.5 km. 


Analysis of experiments on summer-feeding grounds near St. Lawrence Island (Malme et al., 1986), found 
that about one-half of the feeding gray whales would interrupt their activities in the presence of airgun- 
sound levels of 173 dB relative to uwPa at 1 m and higher. The 173 dB avoidance behavior is estimated to 
occur from 2.6 to 3.0 km. The measurements of surface/dive parameters for the airgun tests returned to 
preexposure levels in about 1 hour after termination of the experiments. At sound levels of 110 dB relative 
to IvPa at 1 m from playbacks of drillship noise, feeding gray whales began to move away from the source 
location. They concluded that feeding gray whales appear to hav> acoustic disturbance sensitivity comparable 
to that of migrating gray whales. 


Ljungblad et al. (1982) reported observing normal behavior of gray and fin whales in the Chukchi Sea during 
exposure to geophysical exploration sounds from a vessel using an airgun array at a distance of 36 km. 
Behaviors observed included feeding and a calf nursing. No reactions to audible airgun noises were 
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observed. Peak levels were estimated to be approximately 150 dB relative to 1 wPa ai 1 m at the location of 
the whales. 


It is anticipated that postsale seismic activity would include an additional 113 deep-penetration trackline 
miles. The seismic surveys probably would begin about 1 year prior to driliing, and most activity probably 
would take place from June through September, with approximately 1 week per survey site. It is also 
assumed that an additional 2,043 postsale-trackline mi (high resolution)(1,816 mi during exploration and 227 
mi during development/ production) would be shot by industry between 1990 and 1997 in the Navarin Basin. 
This compares to a total of approximately 84,800 trackline mi (low resolution) and 11,400 trackline mi (high 
resolution) already acquired by industry between 1971 and 1987 in the Navarin Basin. It is unlikely that more 
than two vesscls would be invoived in preliminary site surveys during a particular season. 


Geophysical seismic activities associated with exploration and development/production are not expected to 
adversely affect eudangered whales on a long-term basis. Behavioral responses (brief-flight response, 
changes in surface and dive times, and temporary changes in migration routes) are to be expected although 
only a few animals may be temporarily disturbed by seismic activities. These short-term responses are not 
expected to preclude a successful migration or disrupt feeding or mating activities. The cumulative 
consequences of seismic activities throughout the migration route are potentially disruptive (Gale 
However, population fitness is not expected to be altered due to exposure to seismic activities. 


Malme et al (1983) also conducted playback experiments during gray whale migrations off centrat \ auiornia. 
The playba«k tests demonstrated that gray whales have hearing thresholds below those of the prevailing 
ambient-noise levels in the observation area {central California). Whales exposed to drilling-platform, 
helicopter, and production-platform stimuli showed avoidance responses in which migration tracks (routes) 
were deflected away from the source of the playback stimulus. The sound levels at this range were about 
111 to 118 dB relative to 1 wPa at 1 m. An annoyance reaction was considered to have had occurred since 
an avoidance of the source area (playback stimulus) occurred out to ranges of about 250 m from the drilling 
platform and the helicopter sounds. Avoidance reactions to drillship sounds began at about 2.7 km from the 
source. A decrease in swimming speeds occurred in reaction to these noises. 


During the production phase, noise from tankering between the sale area and marke‘ could affect gray 
whales. Noise from tankering (one trip every 10 days) ia an area where gray whales have previously not 
been exposed to such noise could cause them to change their migratory routes. Migratory behavior 
reactions expressed in California indicated that such a change would probably be short term; previous 
migratory routes would be used once whales became familiar with the non-threatening noise produced by oil 
tankers. Supply boats from Unalaska and the large supply barge anchored near St. Matthew Island would 
reach drilling rigs in the sale area at least once every 2 days during the exploration phase for a total of 30 
trips/month. The rigs (maximum 2/year) would be served at least once a day by helicopter-support flights 
based in St. Paul during exploration. Backup support for all helicopter operations would be the supply barge. 
In the development phase, each platform (2) would be serviced at least once a day by supply boats. The 
supply boat schedule would be every 3 to 4 days during production. Helicopter-support trips between the 
sale area and the support bese would average one trip per day during development and one every two days 
during production. Exposure of gray whales to these additional noise sources probably would affect only a 
small group of individuals in localized areas and not cause a discernable population decline in the area (very 
low effect). 


The potential for harm to whales from contact with spilled oil could result from skin contact, inhalation of 
toxic vapors, and/or ingestion of hydrocarbons. The nature of cetacean skin suggests that whales may be 
vulnerable to the effects of surface contact with hydrocarbons (Geraci and St. Aubin, 1979). Gray whales are 
known to pass through natural oil seeps with no direct evidence of acute reactions. In 1969, the entire 
northward migration of gray whales passed through or near the area contaminated by the Santa Barbara 
Channel oil spill, yet the number of gray whale strandings was not significantly different from previous years 
(Browneli, 1971). Gas chromatograph analysis of tissues from gray whales stranded in the vicinity of the oil 
spill did not indicate the presence of crude oil, so none of the strandings were linked to the oil spill. Geraci 
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and St. Aubin (1982) conducted a 3-week field program to observe the reactions of migrating gray whales to 
various concentrations of oil films (from thick oil to small patches and light sheens). On several occasions, 
aerial observers noted that the whales, when approaching oil, changed their swimming direction; however, 
some whales would swim through the oil and modify their swimming speed. In oiled waters, the whales 
seemed to spend less time at the surface, blowing less frequently but at a faster rate. If this reaction is 
interpreted as an avoidance response, it suggests that gray whales can detect oil. Whales showing no 
response either could not detect the amount or type of oil present or were indifferent to it (Geraci and St. 
Aubin, 1982). A study by Kent et al. (1983), observing gray whales migrating in the vicinity of oil seeps near 
Coal Oil Point, California found that most whales observed showed apparent indifference to the oil. At other 
times, whales were observed to change their swimming direction radically. 


If spilled oil were to reach the bottom sediments, such as occurred after the Amoco Cadiz and Potomac 
spills, gray whales could ingest some oil when feeding. Gray whales predominantly feed on benthic 
amphipods which are sucked from the bottom sediments. Oil can reach bottom sediments by various 
mechanisms. One is by direct mixing of oil with sediments by wave action in shallow water and subsequent 
transport to deep water by density currents. Sorption onto particulate matter suspended in the water column, 
with subsequent sinking, also can occur in deeper water. Another mechanism for sedimentation of oil is 
uptake by zooplankton, packaging as fecal pellets, and the subsequent sinking of the pellets. Heavier 
molecular-weight hydrocarbons will typically reach ocean sediments in proportion to the supply in surface 
waters. Once in the sediments, hydrocarbons are taken up by benthic organisms, with greater uptake of the 
heavier (relative to the lighter) molecular-weight-aromatic compounds. Oil transported and incorporated 
into the sediment by sorption or fecal-pellet transport would probably not reform into the thickened, 
weathered oil. Gray whales are not likely to ingest heavy, weathered oil that has settled to the bottom, but 
gray whales may ingest oil-contaminated amphipods and, thereby, indirectly ingest oil in some form. 


Kuhnhold (1978) indicated that after the Argo Merchant oil spill, significant contamination was found in 
pelagic crustaceans, especially the dominant species of copepods. The spill of Bunker C oil from the US/NS 
Potomac resulted in copepods and amphipods with ingested oil, and microbial degradation of the oil not 
occurring during thz first 2 weeks (Petersen, 1978). In laboratory and field experiments of Prudhoe Bay 
crude and indigenous arctic benthic amphipods, amphipods avoided recolonizing oil-contaminated areas. 


Sublethal behavioral changes in feeding, movement, and burrowing activities were also evident. The 
amphipods selectively burrowed in unoiled areas, and recolonization of oiled areas was significantly different 
in species composition from that formed in referenced unoiled areas (Busdosh et al., 1978). Therefore, 
short-term effects on gray whales from contact with oil include baleen fouling, behavior modification, and 
localized elimination of prey. 


A 1978 Canadian study of blowouts found that the probability of an offshore oil-well blowout is about 0.003 
per well. The studies indicate that offshore oil-well blowouts, like major tanker accidents, are low-frequency 
events; however, industry experts recognize that accidents will continue to occur and they plan for these spills 
accordingly (Oil Spill Intelligence Report, 1983b). 


Gray whales are not abundant in the sale area but may be found there between June and November. Whale- 
use areas or oil-spill-risk-analysis targets within or next to the sale area that could be contacted by spilled oil 
are detailed in Appendix E. For the base case, targets with the highest combined probabilities of contact 
with a spill of 1,000 bbl or greater include Biological Resource Areas 7, 8, and 9 (16%, 38%, and 23%, 
respectively) withiz 10 days of a spill. It is estimated that one spill of 1,000 bbl or greater could occur and 
contact these areas over the production life of the lease area. For the base case, these areas have 8-, 20-, 
and 11-percent chances, respectively, of a 10,000-bbl-or-greater spill occurring and contacting them within 10 
days. All other whale-sensitive target areas have a 4-percent-or-less chance of a 1,000-bbl-or-greater spill 
occurring and contacting them within 10 days, and a 3-percent-or-less chance of a 10,000-bbl-or-greater spill 
occurring and contacting them within 10 days. For the base case, over the life of the field, only one spill of 
1,000 bbl or greater and no spills of 10,000 bbl or greater are expected to occur. 
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The Biological Resource Areas discussed above with the highest probabilities of contact from a spill are 
along the shelf-break area which is not an area of high importance for gray whales. The most vulnerable 
area for the gray whale is Unimak Pass (Biological Resource Area 1), the major corridor for the spring and 
fall migration. Larger numbers of gray whales would be at risk from an oil spill; however, the risk of contact 
is much less (3% chance for a 1,000-bbl-or-greater spill). 


Overall, a gray whale/oil-spill interaction in any area is unlikely; however, if it occurs, it is likely that only a 
small group of individuals in a localized area would be affected. The expected short-term effects could be 
localized loss of prey, baleen fouling, and possibly slight skin damage. There would be no discernable gray 
whale population decline in the area, and recovery to preactivity conditions would be within 2 years (very low 
effect). 


SUMMARY: In summary, gray whales are affected by geophysical seismic activities and support traffic. 
Reactions are generally short term and temporary in nature, consisting of movements away from the sound 
source and deflections in the migratory route for sound levels greater than 160 dB for seismic activities and 
at 110 dB for other industrial activities. Exposure of gray whales to these additional noise sources during 
exploration, development, and production probably would affect only a small group of individuals in localized 
areas and not cause a discernable population decline in the area (very low effect). 


Exposure of gray whales to one spill of 1,000 bbl or greater and two production platforms could have short- 
term negative effects on a low number of individuals in the area. Gray whale reaction to an oil spill could 
include abandonment of a secondary summer-feeding habitat and/or deflection away from an oil- 
contaminated area. Overall, effects are expected to be very low since the base case would expose a low 
number of individuals to oil-spill risks and no discernable population decline would occur in the area. 


CONCLUSION (Effects on Gray Whales): The effect of the base case on gray whales as a result of 
exploration and development and production is expected to be VERY LOW. 


Effects on Bowhead and Right Whales: In 1986, the Council on Environmental Quality issued an amendment 
to the NEPA regulations (40 C.F.R. 1502.22) which requires an agency to clarify when there is “incomplete or 
unavailable information" when evaluating effects to the human environment. After reviewing available 
information on the north Pacific right whale in relation to the proposed activities, the MMS has determined 
that a situation of “incomplete or unavailable information" exists, and the costs of obtaining the information 
would be “exorbitant.” 


Although once abundant, the north Pacific right whale was exploited by whalers to near extinction. The 
current population level is no more than 150 to 200 individuals (NMFS biological opinion, Appendix C) and 
may be less and precariously close to extinction. Existing information on the right whale is primarily based 
on historical data acquired through whaling records. Generally, this information deals with historical 
distribution and populations, feeding behavior, and feeding areas. This information was previously discussed 
in Section ITI.B.4. Current information on right whale biology, distribution, and interaction with industry 
activities, which would be applicable to the proposal, is very limited and considered “unavailable.” Due to the 
depleted and very small population, and, thus, their scarcity throughout their vast historical range, the 
collection of this information is essentially impossible or, if feasible, could be detrimental to the species. 


The major effects-producing agents which could affect endangered right whales, as well as other cetaceans, 
from the proposed activities include oil pollution and noise and disturbance from exploration, development, 
and production activities. Information on right whale distribution, behavior during any interaction with 
industry activities, and effects from potential oil spills is essential in analyzing the potential effects of the 
proposal on the right whale. Also, a right whale/industry interaction (disturbance or oil spill) could result in 
negative effects to the local right whale population which would be a large portion of the total population and 
have a greater net effect, as compared to other endangered cetaceans with higher population levels. 
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The information on right whales is revelant to evaluating effects because whale distribution and behavior 
could place right whales at some risk. In order to analyze the potential effects of base-case activities, the 
applicable information has been collected from other cetaceans, especially the closely related bowhead whale, 
was reviewed and considered representative to the right whale. Thus, the effects reported are based on the 
best scientific data available and the effect considered reasonable and appropriate. 


The preceding analyses present a general discussion of the effects on endangered cetaceans, and the 
following analysis for the right whale assumes that many of the effects described on other cetaceans are 


applicable to the right whale. Potential mitigating measures for the lease sale (Sec. II.G.2.), especially 
Stipulation No. 5--Protection of Endangered Right Whales, would, if adopted, provide additional information 
and protection for the right whale. Also, the MMS will consider studies to increase current information on 
the right whale in future research/study planning for the Bering Sea. 


The right whales are the closest living relatives of the bowhead whales. The appearance and behavior of 
right whales are very similar to the bowhead whale. The similarities in behavior between the bowhead and 
right whales have been described by researchers familiar with both species (Wursig et al., 1982). Therefore, 
since the effects of geophysical seismic activities and oil-spill contact have been observed on bowhead whales 
but not on right whales, the knowledge gained from these observations of bowhead whales can be 
extrapolated to effects on the right whale. 


Two right whales were observed near St. Matthew Island in 1982; this was the first sighting of right whales in 
the Bering Sea for many years. A recent sighting (August 1990) of a single right whale was made in the 
Bering Sea south of the Navarin Basin planning area (USDOI, MMS, 1990). Due to their precariously low 
numbers (150 to 200 individuals), it is unusual to see right whales in the Bering Sea or in the sale area. 
Historic whaling records indicate that right whales were most abundant in the Gulf of Alaska during the 
summer, but smaller numbers were found between the Pribilof Islands and Bristol Bay. The NMFS in their 
June 1, 1989, biological opinion (Appendix C) states that the right whale is on the “brink of extinction" and 
that the “Navarin Basin, especially the eastern shelf areas in the vicinity of St. Matthew Island, may be a 
traditional summer feeding area." 


Richardson, Green, and Wursig (1985) have studied the reactions of summering bowhead whales to noise 
disturbance associated with oil and gas activities in the Canadian Beaufort Sea between 1980 and 1984. All 
offshore drilling produces underwater noise mainly below 1,000 Hz (Richardson, Wells, and Wursig, 1983). 
Available information indicates that the potential zone of influence of most drilling noises may be limited to 
an area near the drill site (Malme and Mlawski, 1979). Most underwater noise from drilling activities usually 
cannot be distinguished from the noise associated with the support craft. Bowheads have been observed 
within 4 to 20 km of drillships in the Canadian Beaufort Sea. The whales’ activities appeared to be 
characteristic of undisturbed whales although a few exceptions occurred. Industry personnel have reported 
whales from 0.2 to 5 km from drillships (Richardson, Norton, and Evans, 1984), and bowhead whales have 
been observed in areas ensonified by drillships where they were engaged in normal activities. These 
sightings do not prove that whales are unaffected by drillships, as it is unknown how many more bowheads 
might have been present had drillships been absent (Richardson et al., 1984). Play-back experiments 
(received levels of 100-113 dB) showed that some bowheads reacted (although not strongly) to drillship noise 
at intensities similar to those that would be found 12 km from a real drillship. Some reactions included 
briefer dives and decreases in calling rates. In a study of the acoustic environment around various offshore 
oil-drilling sites in the Alaskan Beaufort Sea, estimates of distances to elicit bowhead responses were 
predicted for various drilling activities (Miles, Malme, and Richardson, 1987). Estimates for “zones of 
responsiveness” (roughly half of the bowhead whales would show avoidance response) for continuous noise 
from a drillship drilling onsite was 1 to 4 km, while drilling on an artificial island was 0.02 to 0.2 kilometers. 
Larger zones were estimated for associated vessels, for example, icebreakers pushing ice (4.6-20 ae and 
underway in open water (2-12 km). 


Observations of bowheads from 1980 to 1983 near island construction and active dredges indicate that some 
bowheads occasionally tolerate noise levels associated with these activities (RicKafdsén, Norton and Evans, 
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1984). In 1983, a few whales remained near the Amerk dredging operations for a couple of days, and in 
1980, many whales were in the vicinity of the Issungnak dredge site for approximately 17 days. Playback 
experiments in the Canadian Beaufort Sea showed that bowheads responded to the onset of strong dredging 
noise even when the noise level was gradually increased. Reactions to playback noise began at 2.7 km; some 
whales moved or oriented away from the noise source (Richardson, Greene, and Wursig, 1985). 


Experiments with bowheads indicate that they react strongly to close approaching vessels of any size. 
Reactions began when boats were as far away as 4 km; by 2 km, traveling away from the approaching vessel 
was more pronounced. Other behaviors consisted of changes in surfacing and respiration patterns and 
increased spacing within grouped whales. Orientation away from the boat persisted for sometime after the 
boat had passed and sometimes even after the engine had stopped. Behavioral patterns returned to normal 
after several minutes, by which time the boat was several kilometers away. Reactions to boats were stronger 
and more consistent than to any other type of industrial activity (except for active seismic vessels); however, 
the flight response did not persist for long after the boat had moved away. The scattering of grouped 
bowheads continued longer than the flight reaction which indicated that some degree of social disruption 
occurred (Richardson, Greene, and Wursig, 1985). 


Reactions to aircraft were evaluated mostly by assessing bowhead responses to the observation aircraft. 
Bowheads seem more sensitive to aircraft than are other species of whales, but sensitivity to aircraft varies 
with season, whale activity, and water depth (Richardson, Norton, and Evans, 1984). Bowheads engaged in 
socializing appear less sensitive to aircraft than are bowheads engaged in other activities. Reactions to the 
observation aircraft were conspicuous when it was below 305 meters above sea level, occasionally at 457 m, 
and seldom at 610 m. Under near calm conditions, the aircraft is usually audible for less than 30 seconds 
when monitored by hydrophones at 9 and 18 m deep (Greene, 1982). Underwater noise is more detectable 
farther ahead, behind, and to the side of a passing aircraft, and in shallower rather than deep water (Greene, 
1984). 


Studies on bowhead whale responses to acoustical stimuli have occurred during the summer- and fall- 
migration periods. Ljunblad et al. (1985), conducted experiments on seismic disturbance responses exhibited 
by bowhead whales during the fall migration. Data was examined for changes in surfacing, dive 
characteristics, and respiration. All these behaviors showed significant changes with exposure to seismic 
sound (blow intervals increased, length of surfacing decreased, length of dive decreased, and blow rate 
decreased). Respiration behaviors began changing at approximately 10 km. As the test vessel approached 
within 3.5 km, milling and social behavior ceased and all whales moved away from the vessel at a medium- 
to-fast speed. In several experiments, a sharp change in behavior was termed a "startle" response which was 
in response to the startup of the airguns. Whales also responded by drawing closer together on the surface 
(which was termed “huddling") just before swimming away from the vessel. Total avoidance responses began 
at 6 to 7 km and returned to pre-exposure levels between 30 to 60 minutes after the termination of the 
experiment. Strongest responses during migration occurred at less than or equal to 5 km (received levels 
ranged from 142-169 dB//1uPa) and recovery began in approximately 30 minutes. Bowheads tested on their 
summer grounds exhibited strong avoidance reactions (feeding stopped) when vessels were 3 km from them 
(received levels were less than or equal to 152 dB//luPa). Thus, during the fall migration, bowhead 
reactions to seismic surveys appear to occur at greater distances than during the feeding periods. It was also 
determined that bowheads could detect the direction from which the impulses were arriving. These data are 
is in general agreement with the gray whale data in that strong avoidance reactions most often occurred when 
a seismic vessel was closer than 6 km to the whale and the received levels of noise were greater than or 
equal to 160 decibels relative to 1 spa at 1 m. Richardson, Norton, and Evans (1984) concluded that noise 
from distant seismic vessels (over 6 km away, received levels less than 160 dB) had no pronounced effect on 
overt bowhead behavior despite the high level of seismic noise occurring at ranges beyond 6 km. Subtle 
behavior responses (brief-flight responses or temporary changes in migration routes) are possible although 
only a few animals would be expected to be temporarily disturbed by seismic activities. Direct injury 
(physical impairment of hearing) even at close range is unlikely (California State Land Commission, 1982). 
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It is anticipated that postsale seismic activity would include an additional 113 deep-penetration trackline mi. 
The seismic surveys probably would begin about 1 year prior to drilling, and most activity probably would 
take place from June through September, with approximately 1 week per survey site. It is also assumed that 
an additional 2,043 postsale-trackline mi (high resolution)(1,816 mi during exploration and 227 mi during 
development/production) would be shot by industry between 1990 and 1997 in the Navarin Basin. This 
compares to a total of approximately 84,800 trackline mi (low resolution) and 11,400 trackline mi (high 
resolution) already acquired by industry between 1971 and 1987 in the Navarin Basin. It is unlikely that more 
than two vessels would be involved in preliminary site surveys during a particular season. 


Brueggeman (1982) found bowhead whales in the marginal icefront and the St. Matthew Island polynya. 
During the period 1982 to 1983, he observed 32 whales from February 19 to March 18, 1983. Bowhead 
whales are most likely to be in the sale area during the winter months (December-April). Surveys conducted 
by Ljungblad (1986) observed 38 bowhead whales on four flights from January 23 to January 28, 1986. 
Predominantly, they were found in ice concentrations of 7/10 or higher. The ice was new and ranged in size 
from small to medium floes (where most of the whales were observed). The whales’ distribution changed 
with the shifting ice edge which was (at its closest approach) at least 7 nautical mi north of St. Matthew 
Island. Since exploration and development/production geophysical seismic activities are most likely to occur 
between May and September, bowheads would not be in the area; therefore, effects would be very low. 


Both bowhead and right whales would be exposed to minimal construction activities during the 2 years 
anticipated to construct and install the two production platforms. Air- and vessel-support traffic also would 
occur during these 2 years. A maximum of two exploration rigs per season is anticipated for the 3-year 
period 1992 to 1994. These exploration rigs are expected to operate only in open-water or light-ice 
conditions (May-September) when bowheads would not be in the area. Therefore, noise effects to bowheads 
would not be as extensive in the exploration phase. 


Bowhead whales (the closest living relatives of right whales) have shown some avoidance behavior to 
geophysical seismic activities at ranges of less than 5 km but can be classified as generally tolerant at ranges 
farther than 6 km. If right whales are in the area during seismic activities, effects could range from very low 
(short term) to moderate. Considering the wide range of habitat available to right whales , the general 
paucity of sightings in the sale area, and the extremely low population, there is a low probability of 
interactions between right whales and seismic activities. However, if negative reactions occur due to a right 
whale /noise-producing-activity interaction, effects to the local population could result in moderate effects to 
the right whale population, since the local population might represent a larger portion of the right whale 
population due to low overall species-population numbers. Considering the low probability of interaction and 
the tolerance to distant seismic activities displayed by bowhead whales, it is expected that effects to the right 
whale population would be low and result in distributional changes lasting no longer than the project to a low 
number of individuals in a small local area. 


Concern has been expressed that bowhead skin and eyes might be sensitive to oil contact and that toxic 
effects could occur if oil globules were swallowed. It is difficult to evaluate these concerns since no relevant 
experiments have addressed them. At present, these comments should be viewed as concerns rather than 
demonstrated effects of oil. In laboratory studies of bowhead whale skin, Albert (1981) showed that crude oil 
adhered to preserved bowhead whale skin, particularly roughened skin areas. He also indicated that only two 
out of the six whales examined had roughened skin areas (skin lesions). The lesions examined appeared to 
be confined to the external layer, with little or no degenerative changes occurring in the deeper layers of the 
epidermis. Haldiman et al. (1984) found that bowhead skin is keratinized, including the major airways frota 
the blowhole to the larynx which may offer some protection from contact with spilled oil. 


Another potential direct effect of spilled oil on baleen whales is the fouling of baleen plates that results in a 
subsequent decrease in feeding efficiency. Studies by Braithwaite et al. (1983) showed that the filtration 
efficiency of bowhead whale baleen could be reduced after contact with crude oil in the water (but not to a 
high degree). In flow-through experiments, reduction of bowhead baleen filtering efficiencies was between 
5.9 and 11.3 percent. Bowhead baleen plates fouled with 10 mm of Prudhoe Bay crude oil showed a 
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decrease in filtering efficiencies that persisted for as long as 30 days, but 8 hours after fouling, the filtering 
efficiencies began to increase because the baleen hairs did not tend to stick to one another as much. These 
observations aid in alleviating the concern that crude oil would irreversibly obstruct waterflow through 
baleen. Cleansing rates following an actual oil spill may differ from this study’s results since this study 
utilized fresh crude oil, whereas in an actual spill event, whales may contact thicker, weathered oil. This 
especially would be true for the surface skimmers, such as the right whale, which could encounter weathered 
as well as unweathered oil. 


Should whales ingest oil-contaminated prey, bioaccumulation of hydrocarbons could be expected to occur. 
Geraci and St. Aubin (1985) found detectable levels of naphthalene residues (a hydrocarbon indicator) in 
most whale tissues sampled for bioaccumulation. The uptake and storage of hydrocarbons has been 
demonstrated in seals and cetaceans. Concern has been expressed that oil globules that might be swallowed 
could block the entrance to the third stomach. Albert (1984, oral comm.) indicated that this opening can be 
as large as 5.1 cm (inside diameter). Examinations of the esophagus indicated that this opening is generally 
around 3 cm (inside diameter) (Albert, 1981). It does not seem likely that oil globules large enough to block 
the entrance to the third stomach would pxss through the esophageal opening. The largest food item 
recovered from a bowhead stomach was an 8-g snail with dimensions of 3.4 cm by 2.6 cm (Lowry and Frost, 
1984), indicating that these openings could stretch to accommodate larger items. 


One spill of 1,000 bbi or greater is estimated for Sale 107. Bowhead whales are most likely to be in 
Biological Resource Areas 5 and 10 (St. Matthew Island polynya and the northern proposed sale area) and 
right whales in Biological Resource Areas 6 through 9 (the shelf-break area). The combined-annual 
probabilities of a 1,000-bbl-or-greater spill occurring and contacting these areas over the production life of 
the field is less than 0.5 percent for the St. Matthew Island polynya and the northern proposed sale area and 
3 to 38 percent for the shelf break within 10 days. 


Over the life of the field, no spills of 10,000 bbl or greater are statistically projected to occur. In the event a 
spill of this size should occur, it could spread within 10 days to a discontinuous area of 310 km? (winter 
conditions) or 830 km? (summer conditions). However, the area of the thick slick is projected to cover 1.4 
km? in both summer and winter conditions (Table IV-5). Should a 10,000-bbl-or-greater spill occur, effects 
to endangered whales would be the same as described for a 1,000-bbl-or-greater spill but whales would have 
a greater probability of contacting the spill area due to the larger area that a 10,000-barrel-or-greater spill is 
predicted to cover. There is a less than 0.5-percent chance of a 10,000-bbl-or-greater spill contacting 
Biological Resource Areas 5 and 10 over the production life of the field within a 10-day period. The chances 
for the shelf-break areas being contacted by such a spill (6 through 9) are 2 to 20 percent within 10 days. 
Actual probabilities of contact with bowhead or right whales would be even lower because the values 
described represent contact with whale habitat, rather than contact with whales. 


SUMMARY: The chances of oil spills contacting the sensitive bowhead areas are less than 0.5 percent. 
However, if a bowhead/oil-spill interaction occurred, the short-term effects expected would be possible slight 
skin damage and inhalation. Loss of prey and baleen fouling would be minimal since feeding, on the 
wintering grounds is believed to be minimal. Right whales might be located throughout the Navarin Basin 
during their summer-feeding period. Although right whales historically fed in the sale area, only one sighting 
(2 whales) has been recorded (Brueggeman, 1982). The NMFS in their June 1, 1989, biological opinion state 
that the right whale is on the “brink of extinction" and that the “Navarin Basin, especially the eastern shelf 
areas in the vicinity of St. Matthew Island, may be a traditional summer feeding area.” Right whales have 
finer baleen than gray whales and skim feed rather than bottom feed. Therefore, should a right whale /oil- 
spill interaction occur, baleen fouling and secondary prey contamination would be expected to cause greater 
damage to right whales than to feeding gray whales (that also might be in the vicinity). The pelagic prey of 
right whales is more likely to be killed after contact with spilled oil than the benthic prey of gray whales, 
because by the time oil reaches the bottom some toxic properties are gone. Due to the low numbers of right 
whales in the Navarin Basin, the possibilty of right whale/industry interaction is minimal. However, right 
whale/oil-spill interaction could result in negative effects to the local population which may represent a large 
portion of the right whale population due to low overall species population numbers. Therefore, oil spill 
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effects could range from very low to very high, but the expected effects would result in a minor change in the 
distribution and abundance (moderate effect). 
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Effects on Fin Whales: The fin whale is more likely to be present in the Navarin Basin than the other 
Balaenoptera species (blue and sei whales). In summer, fin whales range throughout the Bering Sea and are 
common along the continental slope between the Pribilof Islands and Unimak Pass. Fin whales have washed 
ashore on St. Paul Island and are year-round residents of the Navarin Basin (Bruggeman et al., 1984). 


It is anticipated that postsale-seismic activity would include an additional 113 deep-penetration trackline mi. 
The seismic surveys probably would begin about 1 year prior to drilling, and most activity probably would 
take place from June through September, with approximately 1 week per survey site. Also it is assumed that 
an additional 2,043 postsale-trackline mi (high resolution)(1,816 mi during exploration and 227 mi during 
development/production) would be shot by industry between 1990 and 1997 in the Navarin Basin. 

Although no direct testing of effects due to seismic activity has occurred for the fin whale, it is anticipated 
that reactions would be similar to those described previously for gray and bowhead whales--data show that 
avoidance reactions most often occurred when a seismic vessel was closer that 3 to 6 km. Fin whales would 
be more likely to be disturbed from noise activities associated with the proposal than blue or sei whales that 
generally do not migrate north of the Aleutian Chain. Fin whales feed in the upper portions of the water 
column and therefore may be exposed more frequently to seismic noise than whales which feed deeper in the 
water column. Effects to fin whales from exploration and development/production noise disturbance would 
be low (only disturbing a localized portion of the population for approximately 2-5 years). 


Geraci and St. Aubin (1982) reported that fin whale baleen plates showed conclusive evidence that crude oil 
temporarily reduced filtering efficiencies, but that normal flow patterns were restored after 15 minutes. Since 
all the Balaenoptera whales prefer euphausiids and copepods as their primary prey, oil-spill effects on the 
whales would be more indirect by locally eliminating prey that could be killed by the toxic components of an 
oil spill. 


It has previously been suggested that cetacean skin may be vulnerable to the effects of surface contact with 
hydrocarbons. Geraci and St. Aubin (1979) determined that the epidermis is not keratinized but is composed 
of live cells. However, some evidence exists that suggests that the bowhead whale’s skin is keratinized 
(Albert, 1981). Healthy skin of terrestrial mammals is colonized by microorganisms, yet it is able to resist 
invasions by pathogens. The protective function is provided in part by the physical nature of the skin itself 
(which continually sheds) and by antimicrobial substances secreted by sebaceous glands, sweat glands, and 
resident microflora. Cetacean skin, lacking these glands, could rely on intercellular lipids to control 
cutaneous microorganisms. Geraci and St. Aubin (1985) found that fin whale lipids caused mild growth 
suppression in local microorganisms. They have interpreted this finding as indicating that delipidation after 
exposure to petroleum would not necessarily sensitize an animal to disease by altering microbial flora on the 
skin or by removing inhibitory substances. 


Fin whales would be exposed to similar probabilities of contacting oil spills as described previously for 
summering gray whales but would be vulnerable all year. Fin whales have been observed in the Cape 
Navarin area (Biological Resource Area 11), along the shelf break (Biological Resource Areas 6-9), and in 
the St. Matthew Island vicinity (Biological Resource Area 5). Fin whales also migrate through Unimak Pass 
(Biological Resource Area 1). There is a less than 3-percent, combined-annual probability of a 1,000- or 
10,000-bbl-or-greater spill occurring and contacting Cape Navarin, St. Matthew Island, or Unimak Pass, 
within 10 days during the production life of the area. 
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The shelf-break probabilities are the same as described previously for the gray and right whales, ranging from 
3 to 38 percent (1,000 bbl or greater) and 2 to 20 percent (10,000 bbl or greater). Short- and long-term 
effects described in the previous sections also would be expected to occur in fin whales. 


Effects to summer feeding and overwintering fin whales along the continental slope and in the sale area 
should be low from activities associated with the base case. 


CONCLUSION (Effects on Fin Whales): The effect of the base case on fin whales as a result of exploration 
and development and production is expected to be LOW. 


Effects on Humpback Whales: Humpback whales migrate from wintering areas around the Hawaiian Islands 
and Mexico to summer-feeding areas off the Gulf of Alaska, around the Aleutian Islands, and in the Gulf of 
Anadyr. Areas adjacent to the Navarin Basin where humpbacks have been sighted include the shallow waters 
north of Unalaska Island, along the shelf break, from the Pribilof Islands northeast to Nunivak Island, and 
the area from Cape Navarin to the Chukchi Sea. Humpback whales are most likely to be in the Sale 107 
area from June through November. 


Humpback whales’ reactions to acoustical stimuli range from apparent indifference to startle-avoidance 
behaviors. Reactions to the same type of stimulus may vary depending on which part of their range they are 
occupying. In their Hawaiian breeding and calving grounds, there is increasing evidence that humpbacks are 
less likely to be found in areas heavily used by vessels (Bauer et al., 1985). Breaching is one behavior 
frequently associated with boat disturbances. In both Alaska and Hawaii, whales presented their ventral 
surface toward the approaching vessels 40 percent of the time (a 12.5%-frequency would be expected by 
chance). It has been hypothesized that this behavior may serve as a type of communication and also allow 
the whale a more effective visual scan. A change in distribution «f cow/calf pairs in near-shore Hawaiian 
waters has occurred since the 1977 to 1979 period. At that tim:, 30 percent of the cow/calf sightings 
occurred within 0.4 km of shore, and in 1985 only 5.8 percent occurred there. Increased human activities and 
coastal development may be the main factors in the distribution shift (Glockner-Ferrari and Ferrari, 1985). 
In the Atlantic, sightings of summer feeding whales seem closely correlated with prey abundance and 
distribution. The decrease in the annual rate of humpback whale sightings in Glacier Bay (down from 25 to 
3) since 1978 has generally been attributed to increased vessel traffic. Another hypothesis has suggested that 
changes in oceanographic features resulted in a decrease of available prey. Subsequently, the whales that do 
return constitute the density that local producitiou can support. These returning whales do not represent 
those with a decreased sensitivity to vessel traffic (Lehalt, 1985). 


In 1981, Baker et al. (1982) studied the responses of humpback whales to vessel traffic in southeast Alaska 
and found that the behavior, size, and distance of a vessel contributed to the in. pact on the respiratory 
behavior of humpback whales. Through regression analysis they determined that approximately 1 kilometer 
represented the minimum distance at which passing vessels might have no effect on humpback respiratory 
behavior. They also found that the whales moved more rapidly away as the distance to the vessel decreased. 
Whale reactions to close approaches by vessels consisted of moving directly away from the vessel. Overall, 
vessel approaches resulted in decreased blow intervals and increased dive times (i.c., longer dives are 
followed by less surface time and more frequent blows while at the surface). Malme et al. (1985) 
investigated the potential effects of OCS noise on feeding humpback whales in southeast Alaska. No clear 
evidence of avoidance of the area near the sound source was obtained; however, this may be partially 
attributed to the inability to follow individuals or groups of whales during the experiments, and that the 
sound levels used would generally not be obtained beyond 100 m from the industrial sources. He concluded 
that an absence of evidence existed that showed that humpbacks are adversely affected by short-term 
exposure to noise levels achieved in their study, and that the avoidance criteria derived from the gray whale 
study could be used as a conservative interm guide for the maximum industrial-noise-exposure levels for 
feeding whales. If activities occur at projected levels, humpback whales would be exposed to noise- 
disturbance activities as described in previous sections. Individuals in a localized area would recover to pre- 
activity levels within 1 to 3 years. 
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In the sale area, humpback whales are most likely to be in the same areas where fin whales have been 
observed (along the shelf break). The shelf-break probabilities range from 3 to 38 percent (1,000 bbl or 
greater) and 2 to 20 percent (10,000 bbl or greater). If a whale/oil-spill interaction occurs, the short-term 
possible effects are a loss or contamination of prey, baleen fouling, and possibly slight skin and/or sensory 
organ damage. Long-term effects could include lower calf survival success or displacement from preferred 
habitats. 


CONCLUSION (Effects on Humpback Whales): The effect of the base case on humpback whales as a 
result of exploration and development and production is expected to be LOW. 


Effects on Sperm Whales: The sperm whale is the only toothed whale listed as endangered. Sperm whales 
that may venture into the Navarin Basin are most likely males; females generally do not venture north of 
SO°N. latitude (Leatherwood et al., 1982). Sperm whales are seldom found in waters less than 200 m deep, 
so it would be unusual for them to be in most portions of the Navarin Basin where OCS activities are 


expected to occur. 


Sperm whales use their acoustical system, which generally operates at high frequencies (1-100 kHz), to 
echolocate and communicate. Because they operate at high frequencies of shorter wavelengths, the 
acoustical receiving and transmitting system of sperm whales tends to be directional and is capable of 
discriminating against unwanted sounds. It does not appear that any serious interference with their 
communication is likely, especially since the more powerful geophysical sismic noises are produced at low 
frequencies. The sperm whale’s hearing system is designed to receive mostly the high frequencies of short 
wavelengths, and, therefore, is probably not very receptive to the low frequencies produced by OCS activities. 
Effects on sperm whales from noise disturbances associated with exploration, development, and production 
activities are expected to be very low. 


Sperm whales feed at great depths and lack baleen (present in mysticete whales) that can become fouled on 
contact with spilled oil. Their deep-feeding habitats preclude oil ingestion by swallowing oil-contaminated 
surface waters (where the prey of baleen whales is located). The areas with the highest combined probability 
of contact from an oil spill (within 10 days) are Resource Areas 6 to 9 (the shelf break). The shelf-break 
probabilities range from 3 to 38 percent (1,000 bbl or greater) and 2 to 20 percent (10,000 bbl or greater). 
If a whale/oil-spill interaction occurs, the short-term possible effects are a loss or contamination of prey, 
and possibly slight skin and/or sensory organ damage. Long-term effects could include lower calf survival 
success. Effects on sperm whales from oil spills associated with the proposal are expected to be low to the 
local population in the Navarin Basin but very low to the area population. 


CONCLUSION (Effects on Sperm Whales): The effect of the base case on sperm whales as a result of 
exploration and development and production is expected to be VERY LOW. 


: The Steller (northern) sea lion populations have rapidly declined and it recently 
has been listed as a threatened species under the ESA. Pollution from oil spills associated with petroleum 
development is the most likely source of substantial adverse effects to the Steller sea lion. A general 
discussion of direct and indirect oil-spili effects to pinnipeds is found in Sec. IV.B.2.c. In summary, 
significant hypothermia from oil contact is not expected for adult sea lions since insulation is provided by 
their thick fat layer. Other direct and indirect effects could be: ingestion of oil; eye and skin irritation 
leading to infections; pup oiling leading to death; and loss of available food resources. 


Winter/spring movement of male sea lions to the ice front would bring some individuals into a region of 
potential oil-spill contact (tankers), but the numbers likely to be affected would be limited and probability of 
contact is minimal. Oil effects to adult sea lions are expected to be minimal, since a thick fat layer provides 
protection from hypothermia. Sea lions occurring in the proposed sale area ice front and in the vicinity of St. 
Matthew Island in winter and spring would be at greater risk from oil spills, but densities would be low and 
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effects would not exceed the moderate level. In the Pribilof Islands, sea lions arriving at the major rookery 
on Walrus Island and other haulouts could experience moderate effects if a spill occurred in the area. 
Elsewhere, effects zie likely to be low. 


In summer and fall, sea lions are most vulnerable to oil-spill effects in the Pribilof Islands (Walrus Island), 
Although the probability of a 1,000-bbl-or-greater oil spill occurring and contacting these areas within 10 days 
is only 2 to 4 percent (4 to 6 percent in 30 days), females make frequent foraging trips offshore, thereby, 
increasing the potential for oil contact and subsequent pup contamination, which could lead to pup loss. The 
relative proportion of the Bering Sea population potentially affected by a spill contacting the Pribilof and 
eastern Aleutian areas, as well as the alarming population declines in these areas, suggests that effects on this 
species could range from moderate in the Pribilofs to high in the Aleutians. At St. Matthew Island, where 
probability of contact by spilled oil is relatively high but chance of occurrence and contact is nil, potential oil- 
spill effects on the few hundred adult sea lions that frequent this area are likely to be low, and effects in 
pelagic waters are not likely to exceed this level. Overall, the effects from oil spills are expected to be 
moderate. 


Supply boats from Unalaska and the large supply barge anchored near St. Matthew Island would reach 
drilling rigs in the sale area at least once every 2 days during the exploration phase for a total of 30 
trips/month. The rigs (maximum 2/year) would be served at least once a day by helicopter-support flights 
based in St. Paul during exploration. Backup support for all helicopter operations would be the supply barge. 
In the development phase, each platform (2) would be serviced at least once a day by supply boats. The 
supply boat schedule would be every 3 to 4 days during production. Helicopter-support trips between the 
sale area and the support base would average one trip per day during development and one every two days 
during production. 


A general discussion of noise and disturbance effects to pinnipeds is found in Sec. IV.B.2.c. In summary, the 
primary effect would be from aircraft and vessel disturbance which could cause, in the worst case, potential 
stampeding on rookery sites leading to possible injury or death of pups. Other secondary effects could be 
separation of mothers and pups, physiological stress, disruption of mating, or other activities. Exploration-, 
development-, and production-phase disturbance effects from vessels (Unalaska) and frequent helicopter 
traffic from St. Paul and the supply barge on sea lions occupying the ice front in winter/spring, or the St. 
Matthew Island area in summer/fall are likely to be low (see discussion Sec. IV.B.1.f.). Disturbance effects 
could contribute to the potential oil-spill effects described above; however, none are likely to be sufficiently 
adverse to elevate the aggregate effect above that for oil spills alone. 


SUMMARY: Sea lions occupying the ice front in the proposed sale area and the St. Matthew Island area in 
winter and spring could be subject to low oil-spill effects; elsewhere in the ice front and pelagic areas, 
potential effects are very low. Sea lions arriving at the Pribilof Islands in spring could experience low effects. 


In summer and fall, sea lions are most vulnerable at rookeries in the Pribilof and eastern Aleutian Islands, as 
well as in the Pribilof Islands/Aleutian corridor, where effects could range from low in the Pribilof Islands 
and Pribilof Islands/Aleutian corridor to high in the eastern Aleutians. Potential effects in the vicinity of St. 
Matthew Island and other pelagic waters are low. Exploration and development/production disturbance 
effects are expected to be sufficiently adverse to increase the aggregate effect above that for oil spills alone. 


In summary, the Steller sea lion population is experiencing an alarming population decline and effects th- 
would not be as severe to a healthy population are more severe and stressful to an unhealthy popui.. 
Therefore, effects to the population could range from low to high, but overall effects are expected ‘ a 
minor population decline with recovery in 3 to 6 years. 


CONCLUSION (Effects on Steller Sea Lion): The effect of the base case on Steller sea lions as a result of 
exploration and development and production is expected to be MODERATE. 
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Effects on the Short-Tailed Albatross: Effects from noise producing activities and potential ingestion of 
plastic waste would be very low. An oil spill or blowout probably would have a limited effect on the 
endangered short-tailed albatross (DeGange, 1981). This is due more to a smal! population being dispersed 
over a vast marine range. If an albatross contacted oil, oiled feathers could cause the loss of 
thermoregulation and result in death due to exposure. Also, oiled birds often lose the ability to fly and flight 
is critical to a wide-ranging, surface feeder such as the albatross. Twenty-five sightings have been recorded 
in Alaska waters in the past 40 years (Hasegawa and DeGange, 1982; FWS records). The majority of these 
observations occurred in the Gulf of Alaska and west to the Aleutian Islands. Considering the low 
probability of a 1,000-bbl-or-greater oil spill occurring and contacting the Aleutian Island area (1 % or less 
for land segments 1-6, and 162-181), the limited albatross population extended over a wide oceanic range, 
and the limited sightings in the Bering Sea, the potential risk to the short-tailed albatross from an oil spill is 
expected to be minimal. 


CONCLUSION (Effects on the Short-Tailed Albatross): The effect of the base case on the short-tailed 
albatross as a result of exploration and development and production is expected to be VERY LOW. 


g- Effects on Nonendangered Cetaceans: The major effects-producing activities 
associated with the base case would be from exploration and development/production noise and disturbance 
and oil pollution. 
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(especially the work of Geraci and St. Aubin [1982] on bottlenose dolphins), as effects on nonendangered 
cetaceans are not expected to differ significantly from effects on endangered cetaceans. Direct consequences 
and adverse effects from spilled oil could result from contact, inhalation, and/or ingestion. 


Goodale, Hyman, and Winn (1981) and Gruber (1981) reported two accounts of whales and dolphins 
swimming and feeding in oil slicks. Geraci and St. Aubin (1982) suggested that bottlenose dolphins, studied 
under optimum light and water-clarity conditions, used echolocation alone to detect thick patches of heavy 
oil, particularly if the substance contained air bubbles as a result of churning by wind and wave action. 
Further laboratory studies on bottlenose dolphins by Geraci and St. Aubin suggest that avoidance behavior 
was clear and consistent. The species repeatedly avoided a controlled slick of nontoxic, colored mineral oil 
that the authors knew the dolphins could detect. Each time a dolphin contacted oil it responded overtly by 
abruptly diving and quickly returning to an oil-free area, even though the mineral oil was innocuous. At sea, 
this response might be modified by social interaction, feeding, migration, or human activity (Geraci and St. 
Aubin, 1982). In recent experiments, dolphins avoided a 1-cm-thick slick of motor oil regardless of color or 
ambient light. During daylight, they were able to avoid oil sheens that they were not able to avoid at night. 
This suggests a detection threshold at night (Geraci and St. Aubin, 1985). Geraci and St. Aubin (1985) 
suggested that tactile stimulation played an important role in dolphins’ avoidance of oil--something difficult to 
detect visually. 


Histological and ultrastructural studies on dolphins by Geraci and St. Aubin (1982) showed that petroleum 
hydrocarbons produced mild and transient damage to cells of the epidermis although the cells showed signs 
of recovery within 3 to 7 days. Other surface-contact studies were conducted by Geraci and St. Aubin (1982) 
to determine the healing progress of oil-contaminated versus uncontaminated cetacean wounds, and studies 
of the biochemical processes of epidermal cells were conducted for evidence of functional damage due to oil. 
In all of these surface-contact studies, the morphological changes were reversible even after an exposure of 
75 minutes. However, persistent biochemical changes impairing the functional integrity of the skin were not 
determined. 


Feeding behavior may be altered to avoid an oil slick, and/or the availability of prey may change temporarily. 
Direct effects of an oil spill would be expected to affect zooplankton primarily and finfish secondarily. Oil- 
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spill effects on zooplankton (including euphausiids) are considered to be regionally minimal (but may be 
adverse to local concentrations) duc to their rapid fecundity rate, diurnal migrations, and distribution. Acute 
or chronic pollution that results in reduced productivity of zooplankton and/or other prey items may stress 
local cetacean populations, but effects are not anticipated at the regional level. Therefore, the probability 
that adverse consequences occurring from interactions between spills and nonendangered cetaceans is low. It 
is not reasonable to expect that cetaceans would stay in a harmful environment for any length of time. 


A potential direct effect of spilled oil on baleen whales is the fouling of baleen plates, resulting in a 
subsequent decrease in feeding efficiency. Studies by Braithwaite, Aley, and Slater (1983) showed that 
filtration efficiency of bowhead whale baleen could be reduced, but not to a high degree, after contact with 
crude oil in the water. In flow-through experiments, reduction of bowhead baleen-filtering efficiencies was 
between 5.9 and 11.33 percent. Bowhead baleen plates heavily fouled with 10 mm of crude oil showed a 
decrease in filtering efficiency that persisted for as long as 30 days, but 8 hours after fouling, the filtering 
efficiency began to increase because the baleen hairs did not tend to stick to one another as much. Geraci 
and St. Aubin (1982) reported that fin and gray whale baleen plates showed conclusive evidence that, 
although filtering efficiency of baleen was temporarily reduced by crude oil for up to 15 minutes, normal flow 
patterns were restored. These observations essentially alleviate the concern that crude oil would irreversibly 
obstruct water flow through baleen. Prolonged impairment caused by repeated fouling may affect feeding 
activity and therefore may possibly diminish blubber stores which would be essential for lactating females and 
during migration. Cumulative long-term effects on baleen integrity and cetacean fitness may occur if 
cetaceans persist in feeding in areas that are oil contaminated. 


Other potential effects on cetaceans include marine disposal of drilling tauds, formation and cooling waters, 
facility siting, secondary development, and seismic activities. The extent of these activities should not be a 
major influence on nonendangered cetaceans during exploration as these activities are minimized during this 
phase. 


(2) Site-Specific Oil-Spill Analysis: Of the seven species of nonendangered 
cetaceans observed in the Navarin Basin sale area, the most frequently observed cetaceans are the beluga, 
killer, and minke whales, and the Dall’s porpoise. The Bering Sea beaked, giant bottlenose, and goosebeak 
whales are occasionally in the area. The peak number of cetaceans in the Bering Sea seems to occur from 
June through November. 


Under the base case, if a spill occurred at any of the spill sites located within the sale area, there would be a 
wide range of probability (greater than 99.5% to less than 0.5%) that oil would contact some portion of a 
nonendangered cetacean feeding habitat and/or migration route within 10 days. However, most spill 
probabilities are less than 0.5 percent (very unlikely). It is projected that one spill of 1,000 bbl or greater 
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Minke and killer whales are present in the Navarin Basin year-round, belugas are found during the seasonal 
ice period, and Dall’s porpoise during the ice-free period. Biological Resource Areas 1, 2, 5 through 9, and 
25 are the locations where these species are most likely to occur. 


Annual combined probabilities generally show a less than 38-percent probability of a 1,000-bbl-or-greater spill 
occurring and contacting a biological resource area within 10 days when and where nonendangered cetaceans 
exist. The shelf-break areas (7, 8, and 9) are the most likely to be contacted (16-38%). The remainder of 
the areas have less than a 6-percent chance of contact. The probability of spills occurring and coming in 
contact with whale habitats within the Navarin Basin proposed sale area within 10 days is generally less than 
33 percent. However, if a whale/oil-spill interaction occurs, the short-term effects may include: baleen 
fouling, localized loss of prey, and separation of calves from nursing mothers depending on the substrate 
contamination of habitat through secondary release of oil. Effects are not expected to last longer than 
approximately 2 to 5 years. 
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If development of hydrocarbon resources occurs to the extent estimated (sce Sec. I1.A.1.a), and if associated 
spill rates occur (see Sec. IV.A.2.c), there exists a generally ‘ow probability of oil contacting nonendangered 
cetaceans or their habitats. It should be emphasized that the probability figures cited above are most 
applicable to the relative risk to cetacean habitats. Since most nonendangerec cetacean species are not 
present in the area at all times and, given the assumptions of ‘4. oil-spill-trajectory midel, the absolute 
probability of direct effects on cetaceans should be lower. Therefore, significant adverse cetacean/oil-spill 
interaction from development of hydrocarbon resources within the sale area is low, since it is assumed that 
one spill of 1,000 bbl or greater would occur, with a 54-percent probability, over the life of the field. 


Over the life of the field, no spills of 10,000 bbl or greater are projected to occur. Should a spill of this size 
occur, it could spread within 10 days to a discontinuous area of 310 km* (winter conditions) or 830 km* 
(summer conditions). However, the area of the thick slick for winter and summer conditions is projected to 
cover 1.4 km’. No biological resource area has a higher than 20-percent combined-annual probability of a 
spill occurring and being contacted over the expected production life of the sale area. 


(3) Effects from Industrial Noise and Seismic Activities: An element of 
exploration, production, and development involves seismic activities. The level of effect on nonendangered 
species may range from very low to low, depending on the species and the population’s well-being. It is 
anticipated that the level of seismic activity associated with the sale area would depend on the number of 
exploratory/delineation wells and the number of production platforms actually installed. It is anticipated that 
Navarin Basin seismic activity would involve 18 sites and an estimated 2,156 trackline mi (1,816 mi during 
exploration and 340 mi during developmeni/production). The seismic surveys would probably begin about 1 
year prior to drilling and most activity probably would take place from late May through September with 
approxirnately 1 week needed per survey site. 


The cetaceans most likely to be in the area during the summer months are the minke and killer whales and 
the Dall’s porpoise. Although no direct testing of effects of seismic activity has occurred for the 
nonendangered cetaceans, it is anticipated that effects would be short term in nature and similar to effects on 
endangered cetaceans. Subtle behavioral responses (brief-flight responses or a temporary change in 
migration routes) have been demonstrated, although only a few animals are expected to be disturbed by 
seismic activities during migration periods. Direct injury (physical impairment of hearing), even at close 
range, is unlikely. Considering the wide range of habitat available to nonendangered cetaceans and the 
general paucity of site-specific observations in the sale area, frequent interactions between nonendangered 


Nonendangered cetaceans will be exposed to a maximum of two rigs per season. During the 2 years of the 
development phase, only two production platforms are expected to be installed. This represents a minor 
increase in noise levels for at least 5 years. Air and vessel traffic also would occur as support for the rigs. 
Possibly short-term effects anticipated to occur include: displacement from preferred habitat and possible 
cow/calf separation. It is likely that only a specific group of individuals of the population in a localized area 
would be affected for 2 to 5 years. 


It is anticipated that noise and disturbance associated with exploration and development/ production activities 
would have localized effects on behavior or distribution, especially in the vicinity of platforms or 

pipeline /tanker transportation terminals. It is unlikely that significant population-wide effects of industrial 
noise disturbance to nonendangered cetaceans would occur as a result of the lease sale. 


SUMMARY: Because of broad distributions, seasonal use, low probability of oil spills, and the size of the 
Navarin Basin sale area, it is unlikely that oil spills associated with the base case would come in contact with 
localized portions of the nonendangered cetacean population. While it is anticipated that some 
nonendangered cetaceans would be affected, it is unlikely that such interaction, if it occurred, would cause 
significant long-term adverse effects on the cetaceans frequenting the area. Oil spills could be considered 
unlikely to have: (1) long-term, significant, adverse effects on nonendangered cetacean populations, or (2) 
significant, indirect, adverse food-chain-related effects on entire populations of nonendangered cetaceans. 
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Although disturbance associated with exploration and development/production activities is unlikely to 
significantly affect cetacean populations on a long-term basis, noise associated with aircraft aud vessel activity 
may affect localized cetacean aggregations during the summer-feeding or migration periods. It is likely that 
such interaction would be localized and short term. These short-term responses are not expected to preclude 
a successful cetacean migration or to disrupt use of feeding areas by nonendangered cetacean species. 
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bh. Effects on the Commercial Fishing Industry: Commercial fishing operations in 
the Navarin Basin and to some extent the eastern Bering Sea could be affected by the following factors: 


~- Oil spills; 

-- Loss of fishing area or gear due to the presence of offshore exploration and 
development/ production structures; 

Loss of fixed fishing gear due to exploration and development seismic surveys and increased vessel 
traffic; and 

-- Increased probability of fishing vessel collisions with oil industry vessels, including tankers. 


(1) Qil-Spill Effects: An oil spill in the Navarin Basin or eastern Bering Sea 
could force closure of the affected area to fishing or contaminate fishing gear. In addition to gear damage, 
economic costs to the fishery would result from the catch loss. 


The degree to which an oil spill could affect a commercial fishery would depend on the location and volume 
of the spill and its duration. One oil spill of 1,000 bbl or greater would be expected over the projected life of 
the field and no spills of 10,000 bbl or greater would occur over this same period. These spills could occur in 
areas where a commercial fishery is in season. The result could be damage to fishing gear and/or closure of 
the area to commercial fishing for a short period. In the Navarin Basin sale area an oil spill primarily would 
affect the domestic and joint-venture fisheries for groundfish along the shelf break, and the domestic fisheries 
for blue king crab and Tanner crab near the Pribilof, St. Matthew, and St. Lawrence Islands. The toxic 
effects of oil spills on fisheries resources also could reduce fisheries populations and cause subsequent 
economic loss to the commercial fishing industry. 


trawling for pollock, are most intensive south of the Navarin Basin (along the shelf break immediately north 
of Unimak Pass), but some trawling does occur in the proposed sale area. Some fishing also occurs in the 
Aleutian Islands. More distant trawl fisheries for yellowfin sole and cod occur in outer Bristol Bay. 


Trawls could be fouled by oil and/or the catch tainted. Since trawling may be conducted at night and during 
periods of limited visibility, detecting oil in water could be difficult. Once an oil spill of some size had 
occurred, was reported and monitored, commercial fishing in the immediate vicinity would probably stop. 
The actual area lost to fisheries would be small with approximately 830 km? (summer conditions) being lost 
by the movement of a 10,000-bbi spill in 10 days (Table IV-6). The fished area of the continental slope 
encompasses at the most about 400,000 km’. A 10,000-bb! spill would then affect only 0.002 percent of the 
fishing area. The fishing industry would, however, probably elect to abandon trawling over a much larger 
area because the catch might be tainted, or trawl gear might be damaged by oil. This would cause an 
increased fishing effort on groundfish stocks elsewhere in the eastern Bering Sea. Because of its limited 
area, the effect of an oil spill on the Navarin Basin and eastern Bering Sea groundfish fisheries would be very 
low, and even then effects would be dependent on the location and timing of the occurrence. 


The people of the Pribilof Islands have developed a small-scale longline fishery for halibut and cod. Using 
small boats, this fishery operates close to shore during the summer months. If an oil spill reached the 
Pribilofs during this season, longlines and their buoys could become damaged by oil. The tainting of the 
catch, actual or perceived, could have serious effects on this fishery. 
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For the base case, there is a 4-percent chance for an oil spill of 1,000 bbl or greater occurring and contacting 
the Pribilof Islands (Biological Resource Area 25, Fig. E-2) over a 30-day period. There is only one spill of 
this size projected to occur over the life of the field, and, to have effects on the Pribilof commercial fishery, 
the spill would have to occur during the summer season when the fishery was active. During the summer 
season, a 10,000-bbl oil spill would create a slick of about 1 km? after 3 days that would enlarge to about 1.4 
km’ after 10 days. The discontinuous fragments of the slick typically would affect an area of 180 km? within 
3 days and 830 km? after 10 days (Table IV-6). At the very least, an oil spill near the Pribilof Islands during 
the islanders’ commercial fishing season would force cessation of commercial fishing, at worst, in addition to 
stopping commercial fishing, longline gear could also be fouled by oil and the catch tainted. 


An oil spill of 100,000 bbl or greater that occurred during the summer could effect the Pribilof short-season, 
longline fishery for groundfish, principally the Pacific halibut. However, the oil spill would have to occur 
quite near the Pribilofs because the small open-boat fishery operates within sight of land (less than 10 mi). 
An oil spill of 10,000 bbl or greater would have a 2-percent chance of contacting the nearshore areas of the 
Pribilofs within 10 days (Biological Resource Area 25). 


After 3 days, a 100,000-bbl oil spill would have a slick of about 4.6 km’ which would increase to 7.2 km? after 
10 days. The discontinuous area of the oil spill, however, would tend to have a greater effect on the longline 
fishery, even if it were only a perceived effect. The affected ocean area for this dispers:d oil would total 580 
km’ after 3 days and 2,700 km? after 10 days and would very likely cause a closure ef this small-scale fishery. 
No oil spills of 10,000 bbl or greater would be expected to occur during the life of this field. 


While the effect on the fishery would be limited to fouling of the gear this, does incur economic costs, and 
the perceived effect would be much greater. The catch would lose marketability, even if the fish were not 
contaminated with oil in any way. Should it take place during the Pribilof longline fishery and reach the 
fishing area, the effect on the fishermen would be serious. 


(3) Shellfish: The shellfish fisheries of the Navarin Basin and eastern Bering 
Sea operate largely during the fall and winter months, but present harvest quotas limit some crab fisheries to 
a matter of a few days or weeks. The blue king crab fishery is largely around St. Matthew Island. Also, the 
Japanese have conducted a minor pot fishery for snails. 


Commercial fishing for red, blue, and brown king crab; bairdi and opilio Tanner crab; and the intermittent 
small-scale effort for Korean horsehair crab could be influenced by an oil spill originating in the proposed 
sale area or along the tanker route. An oil spill could contaminate crab pot buoys and lines and possibly the 
crab pots. Oil-contaminated water passing through the live holding tanks on crab vessels would ruin the 
catch, often valued in the thousands of dollars for a single crab boat. 


One oil spill of 1,000 bbl or greater would be expected to occur and contact fishing areas off St. Matthew 
Island within 30 days after a spill. The probability of a 1,000-bbl or greater spill occurring and contacting the 
area around St. Matthew Island within 30 days would be 1-percent. Tanker-ing of Navarin Basin oil 
production would not expose commercial fishing in these island areas to any spills of this size. 


The Pribilof fishery for the king crab, operative over a very few days annually in early fall, would be affected 
by an oil spill of 10,000 bbl or greater. Combined-annual probabilities do not show an oil spill of this size 
occurring as a result of the base case, and the probability of contacting any of these fishing areas is no more 
than 2 percent (Biological Resource Area 2 around the Pribilof Islands) over a 30-day period. Should oil 
reach blue king crab fishing areas near the Pribilofs, gear could be fouled, fishing time lost, and the catch 
contaminated or perceived to be. Overall, high effects would be expected, but there is little probability of 
occurrence for a spill of the size. 


(4) Offshore Structures: Exploration and development activities for the base 
case project a total of 12 exploration wells and 4 delineation wells to be drilled during the period 1991 to 
1996. A total of 2 production platforms are projected. Exploratory platforms would be temporary and would 
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not all be operative during the same period. During calm and relatively clear weather conditions, trawl 
vessels would maintain a minimum distance of 0.8 km from a platform for purposes of navigational safety. A 
single platform would close an area of about 2 km’ to trawling. The total trawl area lost to 2 production 
platforms would be 4 km’; this is insignificant compared to the total area trawled in the eastern Bering Sea. 


The fixed-gear crab fisheries (longline and pots) could be set relatively close to platforms without fear of 
losing gear or risking vessel collisions with a platform. The area lost to pot-fishing gear would be less than 
the area lost to trawling and is of no measurable significance. 


(5) Seismic Surveys: Exploration and development seismic survey vessels that 
tow lengthy recording cables and other instrumentation can damage fixed commercial fishing gear when this 
towed gear contacts lines and buoys. The seismic vessel may also contact buoy lines and cause gear loss by 
severing. Seismic surveys are required for siting drilling platforms and are used to some extent in pipeline 
routing. A total of 2,156 trackline mi of seismic lines would be required for these purposes during the period 
exploration period. These surveys would impinge only on current longline fisheries in the Navarin Basin sale 
area and then only during the short-season period in the spring when the domestic longline fishery for 
sablefish is in season. Presumably, seismic survey vessels now employ electronic gear to detect and avoid 
buoys just as commercial fishermen have such detection gear to locate buoys at night and during times of 
limited visibility. Navigation rules preclude seismic survey activities from interfering with trawling. 


(6) Nessel Collisions: Increased vessel traffic from oil industry supply vessels 
and tankers in the eastern Bering Sea could increase the probability of vessel collisions with fishing vessels. 
Analysis of this potential by Centaur Associates (1983) indicated that increased vessel traffic would not 
increase the vessel-collision rate over a 20-year period in all areas of the eastern Bering Sea or in ports. 
Only about one collision would be expected every 150 years (Centaur Associates, 1983). This number is 
relatively low and reflects the fact that the affected portions of the Bering Sea still have relatively low-traffic 
densities compared to the rest of the world. Furthermore, increased supply-vessel and tanker traffic and the 
associated increase in aircraft operations could benefit the commerical fishing industry by improving 
communication and transportion, increasing air/sea rescue capabilities, and providing more commercial 
facilities in ports. 


SUMMARY: Potential adverse effects on the commercial fishing industry of the Navarin Basin include 
elimination or closure of fishing areas by the presence of exploration, development, and production facilities, 
with subsequent loss of harvest; gear conflicts resulting in loss or damage to fishing gear, harvest loss, and 
business downtime; oil spills resulting in gear fouling, closure of fishing areas, and direct loss or 
contamination of harvest; and loss or damage to fishing vessels through collisions with oil industry vessels. 


One oil spill of 1,000 bbl or greater would be expected to occur over the life of the field; the effect on 
commercial fishing is contingent on spill occurrence during a fishing season. Losses of fisheries resources are 
not projected but fisheries may need to temporarily divert from the oil-spill area. The remoteness of the 
Navarin Basin also precludes significant contact with commercial fisheries near major Bering Sea islands and 
in Bristol Bay. 


The year-round fisheries for a variety of groundfish stand a greater chance of being affected by Navarin Basin 
oil and gas development. In general, an oil spill could force closure of an area to trawling for a short time 
and there is a small potential for the oil to pollute the trawl itself. An oil spill, however, would affect only 
the most minute part of the total fishing area of the eastern Bering Sea. 


Similarly, an oil spill could foul gear or close an area where pot fisheries for crab are active. The fall fishery 


for blue king crab near the Pribilof, St. Matthew, and St. Lawrence Islands could be affected by oil spills; 
however, the chance of a spill contacting island fishing areas over the life of the field is very low. 
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ffes ni i stry): The effect of the base case on the 
commercial fishing ied as a result of a and development and production is expected to be 
VERY LOW. 


Effects on Local Employment: Dir=ct effects on employment in the region 
would begin in 1991 with 450 new petroleum-related, full-time-equivalent (FTE) jobs and peak in the year 
2000 with 940 FTE jobs. After the year 2001, employment would average around 700 jobs. The majority of 
these jobs would be offshore and almost exclusively would be held by commuters who lived outside of the 
region (in other parts of Alaska or outside of Alaska). A large share of the remaining employment--onshore 
jobs in Unalaska and on St. Paul--would be held by nonresident workers who would live in enclaves. These 
commuting offshore and nonresident onshore workers will not have significant effects on local communities 
~ because they will generally be passing through only to connect with air transportation. See Appendix G for 
details concerning community population assumptions for the base case. Some permanent residents of the 
communities of St. Paul and Unalaska would be employed in petroleum-related activities and a discussion of 
these communities follows. 


(1) Employment on St, Paul Island: Construction of an air-support facility 
for exploration on St. Paul Island would begin in 1992, generating an estimated 148 new jobs in that year. A 
smaller number of jobs would be generated in the operation of this facility from 1992 through 1998. 
Construction employment would again occur in 2000 with 173 jobs, with the expansion of the air-support 
facility in preparation for production activities. The operation of the air-support facility would employ about 
100 from 2000 to 2018. An estimated 75 percent of both the construction and operations jobs would be 
filled by nonresidents who would be housed in a petroleum-industry enclave on St. Paul. 


(2) Employment of Permanent Residents of St. Paul: Figure IV-6 indicates 
the number of onshore jobs assumed to be filled by permanent residents of St. Paul (25% of the new 
onshore jobs) compared with the number of jobs without the proposed sale. Of long-range significance, are 
the 25 production-phase jobs projected for the years 2001 to 2018 filled by permanent St. Paul residents--a 
16-percent increase in employment. The majority of these jobs would be in unskilled positions. However, as 
residents gained experience in petroleum-related activities, some individuals could move into more skilled 
positions. In addition, a small number of St. Paul residents (less than 5) might obtain several of the less 
specialized, offshore-production-phase jobs. No attempt was made to estimate the magnitude of the decline 
in petroleum-related local employment as production declines in the latter years of the study period. 


The local economy would benefit from the increased employment for permanent St. Paul residents in 
activities related to the proposed sale. As discussed in Section III.C.2, current levels of unemployment are 
high, and the future performance of the economy of St. Paul in creating jobs is uncertain due to the recent 
elimination of Federal subsidies for essential services, the elimination of the commercial harvest of fur seals, 
and the unpredictable outcome of attempts to establish commercial halibut fishing and onshore fish- 
processing ventures. The higher employment levels associated with the proposed sale would provide a stable 
addition to the economic base of St. Paul. 


One possible consequence of the increased sale-related employment of permanent residents is labor 
competition with the fledgling fishing industry. The potentially higher wages and long-term job security 
(production phase) of industry-related jobs would be highly valued. The attractiveness of industry jobs might, 
in some cases, be influenced by the degree of flexibility that work schedules would allow for the traditional, 
rural, St. Paul lifestyle. 


The higher personal incomes afforded residents employed in petroleum industry jobs might stimulate pursuits 
of other economic opportunities by an industry job holder or a member of his extended family. For example, 
an industry job holder might finance the purchase of a boat or gear, allowing entry or expansion into the 

fishing industry. 
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If the petroleum industry, in the course of developing necessary infrastructure, were to help further develop 
the port facilities of St. Paul, the chances of success for the fishing and fish-processing industries would 
probably be improved. The possibility of revenues for the city of St. Paul from property taxes on the air- 
support facility is another potential benefit to the local economy if the city were to assume property-tax 
authority. 


(3) St.George: A very small number of residents of nearby St. George (no 
estimate was made) might share in the onshore-employment opportunities described above for St. Paul, 
either by commuting to St. Paul or by moving to St. Paul. 


(4) Employment in the Unalaska Area: Construction of marine-support 
facilities for exploration would occur in 1992 and generate 87 new direct or indirect jobs. Approximately 70 
jobs in facilities operations would exist from 1993 through 1999. Construction employment would again occur 
in 2000 with 173 jobs, with the expansion of the marine-support facilities in preparation for production 
activities. The operation of the marine-support facilities would employ about 189 people from 2001 to 2018 
and result in a total of 239 direct and indirect jobs for the period. A much small number of offshore jobs 
might also be available. Depending on the duration and the skill level of the job, at least 75 percent of both 
the construction and operation jobs would be filled by nonresidents who would be housed in an enclave. The 
enclave would house both petroleum industry and other industry workers such as fish processors. The 
numbers of nonresident workers who would stay in the enclave is presented in Appendix B. 


(5) Resi alaska: Figure IV-7 indicates 
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compared with the number of jobs without the proposed sale. Of long-range significance, are the 92 
production-phase jobs projected for the years 2001 to 2018 filled by permanent residents (representing a 15- 
percent increase in employment). The majority of these jobs would be in unskilled positions. However, as 
residents gained experience in petroleum-related activities, some individuals could move into more skilled 
positions. In addition, a small number of Unalaska residents (less than 5) might obtain several of the less 
specialized, offshore-production-phase jobs. No attempt was made to estimate the magnitude of the decline 
in petroleum-related resident employment as production declines in the latter years of the study period. 


As discussed in Section ITI.C.2., employment has varied considerably with the ups and downs of the fishing 
industry. The local economy would benefit from the increased number of year-round and long-term jobs for 
permanent Unalaska residents in activities related to the proposed sale. The city of Unalaska would receive 
some revenues from property taxes on the expanded portion of the enclave attributable to the influx of OCS- 
related workers. 


SUMMARY: Employment for permanent residents would be 16 percent higher from 2001 through 2018 in 
the community of St. Paul and negligibly higher in St. George. Because current and projected future 
unemployment is high, reductions in joblessness would occur in both communities. The city of St. Paul might 
benefit from property taxes if the city assumes taxing power. 


Employment for permanent residents would be 15 percent higher from 2001 through 2018 in Unalaska. 
Because of the large fluctuations in employment levels in the 1980’s, the addition of OCS jobs should be a 
stabilizing influence. 


CONCLUSION (Effects on Local Employment): The effect of the base case on local employment as a 
result of exploration and development and production in St. Paul and Unalaska is expected to be 


MODERATE. 


j. Effects on Subsistence-Harvest Patterns: This analysis of potential effects on 
subsistence-harvest patterns is grounded in the description of subsistence-resources use and an estimation of 
future-use prospects contained in Section III.C.3 of this EIS. The institutional context of subsistence also is 
examined, in which subsistence harvests of the renewable fish, wildlife, and other resources of Alaska are 
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recognized and protected under Federal and State law. In western Alaska, subsistence living has undergone 
change, with the adoption of modern weapons and methods of travel. However, the patterns that generally 
remain represent economic, social, and cultural systems that reflect a continuum of centuries-old tradition. 


As a means of focusing this analysis, subsistence is given a harvest orientation. The social and cultural 
aspects of subsistence are discussed in Sections III.C.4 and IV.B.2.k. Within the harvest orientation, 
subsistence pertains to the types and locations of resources available for harvest, the timing and location of 
resource harvests during the annual seasonal round of harvest activities, and the levels of use of such 
resources by communities or groups of communities. Subsistence harvests are highly seasonal, being 
regulated and conditioned by the migratory behavior of subsistence fish and wildlife species. Such resources 
are selectively available to the residents of the communities of western Alaska, with some resources being 
more important and more intensively used than others, largely due to the availability or accessibility of the 
particular species or set of species. 


The analysis that follows is organized to consider potential effects on the communities specified as potential 
shorebase sites in the scenario used in this EIS and within the various regions of western Alaska. The 
scenario assumes that Unalaskz will be the site for marine-support functions, and St. Paul Island is assumed 
to be the site for major air-support activities. The St. Paul analysis also includes the neighboring island 
community of St. George, since these communities depend on a common renewable resource base. The 
western Alaska regions included in this analysis are the Bering Strait region, the Yukon-Kuskokwim Delta 
region, the Bristol Bay region, and the Aleutian Islands region. Important to this assessment of potential 
effects on the human use of fish and wildlife resources are the potential effects on these biological resources 
themselves, addressed in Section IV.B.2.c through g and used here as appropriate. 


(1) Umalaska and St. Paul: During the exploration phase, the OCS resident 
and enclave population would account for about 4 percent of the total population (Appendix B). Peak- 
resident and -enclave population (associated with production activities) at Unalaska would begin in the year 
2002 and represent about 13 percent of either population category as well as the total population (Appendix 
B). Enclave population (generally at a level of about 147 people from 2002 onward) would be anticipated to 
work in Unalaska on a rotation basis, be without families in the community, and commute regularly to 
residences located elsewhere. The added resident population, of about 190 people after 2002, reflects about 
90 jobs generated in the community and could represent that many more new households if all jobs were 
filled by newcomers. However, a certain proportion of these jobs should be absorbed by people currently 
residing in the community. 


The relatively small added increment of resident, enclave, and total population contributed by the base case 
suggests their presence in Unalaska would be relatively insignificant as a factor for changing the subsistence- 
harvest patterns of the community. A limited amount of increased hunting and fishing pressure could be 
experienced, but this should not affect subsistence-harvest patterns of the community because of either the 
nature of the resources or the methods used in their harvest. Bear, moose, and caribou are absent from the 
area, and non-Natives cannot hunt marine mammals because of the provisions of the Marine Mammal 
Protection Act. An increase in the hunting of waterfowl or migratory birds could take place, but the 
resources should be sufficient to absorb a small added increase in hunting pressure. Fishing, generally, and 
salmon fishing, in particular, should not be affected because the subsistence salmon harvest is carried on 
outside the town in Unalaska Bay using nets; however, most hook-and-line fishing is done within or nearby 
the community itself. In periods of relative resource abundance, such as during a local salmon run, enclave 
employees could be expected to participate in sport fishing as time permits and transport their harvest home 
for family consumption. However, these seasonal activities are not expected to be conducted at a scale 
sufficient to restrict subsistence utilization of the same local biological resources. 


Figure III-20 shows the primary noncommercial salmon and halibut fishing locations used in Unalaska Bay 

and the vicinity as well as the subsistence-harvest locations for sea lion and harbor seal. Pollution currently 
has forced people to travel beyond the town to obtain desired resources--especially intertidal invertebrates, 

something which may additionally discourage added competition for these types of subsistence resources. 
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As shown in Section IV.A.2, St. Paul is expected to accommodate an enclave workforce of 75 individuals after 
the initial onshore construction period, which is expected to peak in 1992 with the employment of 111 
individuals. Employment offshore St. Paul is estimated to range from 83 to 752 jobs over the life of the field, 
reaching a peak of 752 jobs in the year 2000. In comparison with the large workforce expected to live 
temporarily in an onshore industrial enclave or offshore, the permanent resident population associated with 
lease-sale activities comprises a very small segment of the total population on the island. And, as indicated 
in the section on population assumptions, the resident population associated with OCS activities on the island 
is expected to be predominantly Aleut, being composed of underemployed or unemployed residents or 
returning residents of the island. The amount of resident population attributable to the base case would 
amount to some 280 individuals or 37.3 percent of the total, assumed long-term resident population of 470 on 
the island. A lesser amount of resident population would be attributed to the base case in the intervening 


startup years. 


On St. Paul Island, the onshore enclave employees and the offshore employees that pass through the St. Paul 
airport would be the primary source of potential population effects to subsistence. As in Unalaska, enclave 
workers are expected to work on a rotation basis without families and be housed and fed by their employers 
while on the island, thus, producing no justification for subsistence need. Even if this were not the case, the 
resources used for subsistence purposes on St. Paul Island would not be subjected to increased harvest 
pressure or competition to any significant extent from oil-related employees because of other reasons. This 
is because the types of renewable resources used by non-Aleuts are generally unavailable on the island, and 
the harvest of those resources available to and used by local residents are either difficult to acquire or subject 
to controlled acquisition. Salmon, herring, trout, and other customary game fish are not available on the 
island. Moose and caribou also are not available, with fur seal, other types of seal, and sea lion generally 
taking their places as “big game" resources. The hunting of marine mammals by non-Natives is prohibited 
under provisions of the Marine Mammal Protection Act. Reindeer are available on St. Paul Island but are 
harvested on a permit basis, since they are a locally owned resource. 


Figure III-21 shows the locations used for harvesting subsistence resources on both St. Paul and St. George 
Islands. Halibut is used to a considerable extent for commercial and subsistence purposes, but vessels and 
means not ordinarily available to transients are needed to carry out a harvest. With the possible exception of 
migratory ducks, geese, and waterfowl, the lack of fish and wildlife species customarily used on the mainland 
should substantially reduce potential conflicts in the use of renewable resources for subsistence purposes or 
the loss of abundance of these resources from increased harvest pressure as a result of OCS-related 
employees being on the island. Additionally, it would be expected that OCS-related facilities would be sited 
so as to avoid the loss of critical habitat or the potential contamination of such habitats over the expected 
production life of the field. 


Effects to the biological resource base of the Pribilof Islands from activities associated with the base case 
(aircraft noise, other forms of industrial disturbance, and oil-spill incidents) could reduce the availability or 
accessibility of such resources to the residents of the islands for subsistence purposes. Most notable among 
those subsistence resources that could be affected are fur seals, sea lions, other types of seals, and marine 
birds. (See the effects analysis for biological resource populations contained in Sec IV.B.2.c-h). Finfish and 
bottom-dwelling fish such as halibut are not expected to be affected due to their distribution and abundance. 
Even effects on local crab populations are anticipated to be limited. 


According to the biological analysis, the northern fur seal population could be vulnerable to high oil-spill 
effects during the summer and fall when adults and young are in the vicinity of the Pribilof Islands; although, 
the probability of a spill occurring and entering this area is extremely low throughout the year. Sea lions are 
subject to lesser seasonal effects in the vicinity of the Pribilof Islands. Ice seals are also subject to low effects 
levels within the lease-sale area. Marine and coastal birds could experience high effects in the vicinity of the 
Pribilof Islands during the brecding season which coincides with the normally intense summer industrial 
schedule. 
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Fur seal, sea lion, and halibut contribute large quantities of protein to the diet of Pribilof Island residents. 
As discussed in Chapter III (Sec. III.C.3), 3,384 fur seals were taken on St. Paul Island in 1985 under 
emergency, interim-subsistence regulations. In the next 2 years, the figure dropped to 1,300 and 1,700 fur 
seals, which may represent a more accurate reflection of fur seal use on the island than the 1985 harvest 
count. In 1985, the harvest on St. Paul Island was carried out for both St. Paul and St. George residents. 
Since this was the first subsistence-only harvest in generations, no systematic way had been developed to link 
actual family needs with harvest requirements (as was subsequently worked out the next year); families 
tended to behave as when the commercial harvests were carried out, taking what they wanted from the 
products of the killing grounds. There were problems with transporting and storing large quantities of meat 
(Allen, 1988). Using the latter figures and the Zimmerman and Letcher (1986) empirically derived, dressed- 
weight figure of 27.5 Ib (12.5 kg per seal), the St. Paul harvest in the recent past has produced from 35,750 to 
46,750 Ib (16,250-21,250 kg) of dressed fur seal meat annually. The NMFS has also considered a more 
speculative upper limit of up to 12,000 fur seals for both islands combined which would produce an annual 
subsistence-harvest product of 330,000 Ib (150,000 kg) of dressed fur seal meat. 


An interruption or reduction of the annual subsistence fur seal harvest could be brought about if the resource 
were seriously effected by an oil-spill event. The present, annual subsistence harvest is controlled to the 
extent that authorization was established under the Marine Mammal Protection Act and monitored by NMFS 
personnel. In the future, the North Pacific Fur Seal Commission may be reestablished to oversee the harvest 
of this international resource in the event that the International Fur Seal Treaty Convention is reenacted. In 
either case, the authority exists to regulate the size of the annual harvest. Given the controlled nature of the 
harvest, restrictions could be placed on the number of seals to be taken if a serious biological effect were to 
occur to the fur seal population. Such restrictions could defer or reduce the annual harvest until the full 
consequences of biological effects were known or as a means of reestablishing the viability of the fur seal 
population. Such an action would result in the fur seal becoming unavailable or accessible only to a limited 
extent as a subsistence resource. Simultaneous effects on other subsistence resources, such as sea lion, would 
compound the subsistence-harvest situation. 


Substitution of other subsistence resources might be considered in the event of the termination or reduction 
of the fur seal harvest. On the Pribilof Islands as a whole, the need to substitute for large quantities of seal 
meat with other resources could pose additional problems. Certainly birds could not be used entirely when 
the quantity of meat to be substituted is considered. Even if this type of substitution would not pose 
additional biological problems, the amount of time and effort needed to pursue such a harvest would be 
prohibitive. The reindeer herd on St. Paul Island could be used to replace the loss, but this could decimate 
the herd, considering the large quantities of meat potentially required. Additional sea lions could be 
considered for harvest, but the hunting and landing of this species of subsistence resource requires special 
skills that are not generally available among the population. Furthermore, the resource may not be available 
in large numbers and may have been effected by the same adverse environmental effects as the fur seal. 
Halibut probably would be considered a major optional source, since it is relatively plentiful and already used 
extensively for both commercial and subsistence purposes. 


If the effect to the fur seal population occurred after the subsistence harvest took place (from early July to 
early August), there would be no immediate subsisteace problem that year. If the effect took place prior to 
or during the subsistence harvest, there would be at least 2 to 3 months of halibut fishing left that year, since 
halibut fishing takes place from mid-May through October. Although a substitution of basic resources may 
appear possible on the surface, there could be adverse consequences in diet and in the increased burden of 
time, effort, and cost placed on specific subsistence halibut fishermen and sea lion hunters. If commercial 
halibut fishermen were to become involved, there could be questions of compensation for fixed investment 
costs and the donation of valued labor for a common community benefit. All things considered, however, 
probably more than just one resource would be used to substitute for lost fur seal meat, but the process of 
doing so would represent a significant disruption of normal subsistence activities. 


Although the authority exists to terminate or curtail the annual fur seal harvest, other factors must be 
considered in order to assess the potential consequences in the absence of such authority being exercised. 
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Pribilof Island residents could choose to terminate the harvest for fear of harvesting sick, dying, or injured 
seals or seals thought to have meat tainted by oil. Such a reaction occurred for a time in 1986 on St. George 
Island because sick seals were being encountered (Zimmerman, 1987, oral comm.). The geographic location 
of the fur seal rookeries on St. Paul Island is another factor for consideration. As shown on Figure III-14, 
the fur seal rookeries on St. Paul Island are located at Northeast Point, near the village site on the southern 
part of the island, and along coastline approximately half-way between these two areas. Some 15 mi separate 
Northeast Point and Reef Point; Zapadni Point and Reef Point are almost 4 mi apart. In the event an oil 
slick encountered the island, it is possible that not all of these widely separated sites would be contacted or 
contacted to the same extent. This also would be the case generally on St. George Island although the 
rookeries on the island are somewhat congregated on the northeasterly coastline. In either case, however, 
subsistence-scale sealing could be carried out at the unaffected rookeries or delayed sufficiently to permit 
healthy animals to be harvested, even though these later harvests may contain a higher proportion of female 
seals than is currently permitted (currently specified as not to exceed one-half of 1% of seals taken or a total 
of 5 female seals for harvests after August 8) (Federal Register, 51 FR 24824, 1986). 


As a consequence, it is possible for fur seals to become undesirable for use or available only in reduced 
numbers, but such conditions should not exceed one harvest season. This is a moderate level of effect, by 
definition (see Table S-2). The geography of effects to the rookeries also may be such as to partially mitigate 
harvest effects during the harvest period. In addition, fur seals could become unavailable for use or available 
only in reduced numbers in the event of an action by the management authority at the time to reduce the 
harvest, but this would be unlikely to affect more than one harvest period. This is because the subsistence 
harvest is not the size of the previous commercial harvest, it does not involve breeding segments of the fur 
seal population, and it is carried out under conditions (authorized under the Marine Mammal Protection 
Act) where the conclusion of how to carry out the seal harvest is more a matter of negotiation than unilateral 
decisionmaking. This leaves open avenues for modifying usual practices, which may include extending the 
harvest period, with full knowledge this could increase the proportion of female seals taken, or accentuating 
former practices, such as carrying out the entire subsistence harvest for both island communities on just one 
island. 


(2) Western Alaska Regions: The communities of western Alaska are shown 
on Figure III-19, and are distributed throughout the Norton Sound, Yukon-Kuskokwim Delta, Bristol Bay, 
and Aleutian Islands regions. Subsistence-harvest patterns within these regions are described in Section 
III.C.3. Using the scenario for the base case, effects on subsistence-harvest patierns in western Alaska 
regions may be less a result of the direct presence of Navarin Basin support personnel and facilities than 
their potential to affect subsistence resources that use the basin in a transitory or migratory way. Unalaska 
and St. Paul are the only places specified in the scenario where onshore facilities might be placed to support 
offshore activities in the Navarin Basin. The relative absence of exploration, development, and production 
personnel and facilities elsewhere in western Alaska means that effects on subsistence resources from 
sources such as increased harvest pressure, localized habitat modification, and local noise or other 
disturbance factors would also be absent. 


There could be increased competition for goods and services at shorebase sites, but this should not produce 
an economic effect to subsistence from inflated prices. Offshore oil operators normally are self-sufficient in 
such frontier areas, relying on local businesses largely for expendable products where available, such as 
aircraft and vessel fuel. (This is discussed in Burden, Feldman, and Barloon, 1985.) Dispensing fuel at 
Unalaska, Cold Bay, or Bethel for offshore purposes would represent a continuation of existing service 
functions at these sites and, thus, not be apt to strain local capacities and affect local or regional levels of 
service. 


Based on the biological effects levels already examined, the relative absence of effects to groundfish, rockfish, 
shellfish, and the species of Pacific salmon found at different life stages in the Navarin Basin (sockeye, 
chinook, chum, and possibly coho) precludes effects from lease-sale activities on subsistence harvests in 
western Alaska that rely on these resources. The same general situation should exist for regional populations 
of marine and coastal birds. Local populations of these species on the Pribilof, St. Lawrence, and St. 
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Matthew Islands could be affected, but it is unlikely that this would affect subsistence hunters. Considering 
the large number of marine and coastal birds that frequent these islands, it is likely that such resources would 
still be available in abundance for local harvest on the populated islands. Unpopulated St. Matthew Island is 
considered a source of marine and coastal birds by residents of the Yukon-Kuskokwim Delta region, but it is 
most likely that subsistence hunters from this region use a mixed group of bird resources from places more 
varied than from St. Matthew Island alone. Furthermore, if there were adverse effects to the marine and 
coastal bird populations of these islands, such effects are cxtremely unlikely to occur on all islands 
simultancously. Localized effects to marine and coastal bird populations, therefore, should produce little 
change in patterns of resource harvest among subsistence users. 


In addition to the fur seal, the Steller sea lion and the Pacific walrus are the only other pinnipeds identified 
as incurring more than low seasonal effects as a result of expioration and development and production 
activities associated with the base case (see Table IV-17). Ice seals (including bearded, spotted, ribbon, and 
ringed seals) and polar bear are assessed to have low overall effects in the base case. Such low levels of 
effects to the populations of these species in the Navarin Basin suggest an unlikely prospect for abnormal 
change being brought about in subsistence-harvest patterns that rely on these resources. 


The Steller sea lion population of the eastern Aleutian Islands is identified as poteatially affected by 
tankering spills for traffic using island-chain passages and, more specifically, Unimiak Pass. Changes in 
abundance levels could be brought about for a portion of the Bering Sea sea lion population if the breeding 
population using the rookeries of the Eastern Aleutians were affected. Such changes could affect those 
western Alaska communities that harvest sea lions for subsistence purposes, but to an unknown extent, 
because little is known about the distributional characteristics of this population. Localized affects to hunters 
from eastern Aleutians communities should be no different from those to hunters from communities located 
elsewhere, since the effect generated would apply to the population as a whole rather than simply to a 
specific portion of the population. 

The population of the Pacific walrus in the Bering Sea is currently quite large and estimated to range from 
200,000 to 300,000 animals. In fact, there is speculation that the population of the herd may be larger than 
the food supply to sustain it (Federal Register, 51 FR 49577, 1985). Under Federal management (by FWS), 
Alaska Natives are the only ones permitted to hunt walrus and only for subsistence purposes. It was 
estimated in 1984 that more than 10,000 (including retrieved and unretrieved) walrus were taken for 
subsistence purposes in Alaskan waters. Based on this level of human predation, subsistence hunting 


accounts for roughly 3 to 5 percent of the Bering Sea walrus population. 


Potential moderate effects to the Pacific walrus could occur if an oil spill contacted the population during the 
spring when adults and young migrate northward on floes from the receding ice pack. A moderate effect to 
the Bering Sea walrus population would more likely produce a reduction in abundance than a change in 
distribution because of the migratory nature of the species. Considering the size of the herd and the 
speculation going on over its biological viability, a reduction in abundance could be beneficial to the 
population in the long term but could produce short-term local affects for subsistence. Effects on walrus 
from an oil spill in the spring would have to take place just prior to or during the initial stages of the 
northern spring migration. With the St. Lawrence Island communities of Gambell and Savoonga being the 
first to hunt northerly migrating walrus in the spring, this initial hunt would be jeopardized if oil from an oil 
spill were lodged in or on the ice floes carrying the walrus northward, if the waters near the floes were 
contaminated from ice-bound seepage, or if the spill oiled adults and young. Such conditions would make 
hunting from small open boats very difficult (and more dangerous than is normally the case) and could 
contaminate the meat of a portion of the herd. Effects from oil to ice and water should most likely be 
dissipated in time as the northward migration continues, and, thus, not present a deterrent for hunters at 
other community hunting sites. The loss in abundance that could take place should be diluted in time and 
space and not necessarily affect levels of abundance in other hunting areas. Gambell and Savoonga hunters, 
although at a disadvantage in the hunt, should be able to return with some portion of their anticipated annual 
catch, considering the experience of the hunters on St. Lawrence Island and the extreme dependence these 
communities have on walrus, which supplies about 70 percent of the total annual subsistence harvest (by 
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weight) in both communities (see Table III-22). A reduction of this kind in the harvest of an important 
subsistence resource, such as walrus, is considered a moderate level of effect, where the reduction is the 
result of the resource being less available or desirable for use and the condition persists for not more than 
one season. 


Among the six species of endangered cetaceans known to inhabit the lease-sale area, the bowhead, fin, and 
humpback whales are assessed to have low effects; gray and sperm whales are expected to have very low 
effects and the right whale moderate effects from exploration, development, and production activities. These 
levels of effect to far-ranging cetacean populations are unlikely to affect subsistence hunting, since it is the 
population of the species as a whole that is hunted, not necessarily a previously affected localized subgroup. 
The same proposition should hold for nonendangered cetaceans of the Navarin Basin (the minke, killer, and 
beluga whales and the Dall’s porpoise) which are assessed as having very low effects from exploration, 
development, and production activities. 


SUMMARY: In Unalaska, the relatively little change to subsistence-harvest patterns is the result of 
insignificant effects to locally used subsistence resources from oil spills and the limited added hunting and 
fishing pressures on such resources, since the base case marine-support-base activities are expected to 
contribute only a small added increment of enclave, resident, and total population. Effects on subsistence- 
harvest patterns are expected to be very low in Unalaska. 


On St. Paul Island, even more conservative employment factors are expected to be at work because of the 
air-support base, with effects on the subsistence of island residents produced mainly from factors such as 
aircraft noise, other forms of industrial disturbance, and oil spills. Locally based enclave employees are 
expected to work on a rotation basis without housing for families. In addition, the resources used for 
subsistence purposes on the island (fur seal, sea lion, and other types of seals) are not those generally used 
by mainland residents and are either difficult to acquire (such as with halibut) or subject to controlled 
acquisition (as with reindeer and all marine mammals). 


Among the important subsistence resources of St. Paul and St. George Island, the northern fur seal, Steller 
sea lion, and breeding colonies of marine and coastal birds are expected to incur moderate effects from oil 
spills, while low effects are forecast for other types of seals. A speculative upper limit of some 12,000 fur 
seals are needed annually for subsistence purposes on the Pribilof Islands which would produce a subsistence 
harvest product of 33,000 Ib of dressed meat. If the fur seal population were seriously affected by an oil- 
spill event, the fur seal (a resource of international interest) could become unavailable or accessible only to a 
limited extent or considered undesirable for use by local standards. Substitution of other subsistence 
resources for the quantities of meat involved for the islands as a whole would represent a significant 
disruption of normal subsistence activities. However, considering the geography of rookery locations on both 
islands and the limited harvest involved (compared with previous commercial harvests of around 25,000 
mammals annually), it should be possible to carry out a subsistence harvest despite serious oil-spill effects if 
measures are negotiated to extend the normal harvest period or otherwise accommodate subsistence needs-- 
such as carrying out the entire subsistence harvest for both island communities on just one island. 
Disruptions such as this should not extend beyond the year of occurrence. Effects on subsistence-harvest 
patterns are expected to be moderate in St. Paul and St. George. 


In the regions of western Alaska, there should be a relative absence of industrial activity and population or 
employment associated with the proposed lease-sale area. Effects on biological resources which migrate 
through the Navarin Basin are examined in terms of effects on western Alaska subsistence-harvest patterns. 
Potential effects from offshore oil-spill events and other sources of disturbance or damage were found 
primarily in relation to the Pacific walrus population as it served western Alaskan subsistence needs. 

Most other marine mammals, endangered and threatened species, finfish and shellfish, and marine and 
coastal birds either do not experience effects levels sufficient to influence subsistence-harvest patterns, or the 


results of effects are such as to produce little change in patterns of resource use among subsistence users. 
Effects on subsistence from effects to the Pacific walrus population in the spring are not evenly distributed, 
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but pertain primarily to residents of St. Lawrence Island-the jirst people in the spring to hunt the walrus that 
migrate through the Navarin Basin and whe depend on watlrus for 70 perce xt of their annual subsistence 
harvest. This initial hunt would be jeopardized if oil from an oil spill in the spring were lodged in or on the 
ice floes carrying the walrus norii. ‘ard, if the waters near the floes were contaminated from ice-bound 
seepage, or if the spill oiled adults and young. Such conditions would make hunting from small open boats 
very difficult (and more dangerous than is normally the case) and could contaminate the meat of a portion of 
the herd. Although at a disadvantage in the hunt, the experienced hunters from Gambell and Savoonga 
would be expected to return with some portion of their anticipated catch for that year. 


Using the levels of potential effect defined for this analysis (see Table S-2), subsistence resources could be 
periodically affected, but no apparent effects on subsistence harvests should be realized in Unalaska and 
other western Alaska communities, resulting in very low effects. On St. Lawrence Island and in St. Paul, 
subsistence harvests could be affected through a reduced availability or desirability for use of Pacific walrus 
and northern fur seal during at least one harvest season, resulting in moderate effects. 


CONCLUSION (Effects on Subsistence-Harvest Patterns): The effect of the base case on subsistence- 
harvest patterns as a result of exploration and developmcat and production is expected to bbe MODERATE 
in St. Paul and St. George and on St. Lawrence Island and VERY LOW in Unalaska and in other parts of 
western Alaska. 


k. Effects on Socioculturai Systems: This discussion is concerned with those 
communities that could be directly or indirectly affected by Navarin Basin Sale 107. Under the scenario for 
this sale (see Sec. II.A.2.a), communities that potentially could host petroleum industry offshore-support 
facilities include Unalaska, as a marine-support base, and St. Paul as an air-support base (see Sec. III.C.4 for 
the description of these communities). St. Lawrence Island’s sociocultural systems (the communities of 
Gambell and Savoonga) also are analyzed because there could be effects on subsistence harvests of walrus, 
which migrate through the lease-sale area. This analysis does not include the remainder of the Norton 
Sound, Yukon-Kuskokwim Delta, Bristol Bay, and Aleutian Isiands regions surrounding the Navarin Basin 
because there will be no additional population growth (see Appendix B), industrial activities (see Sec. 
I1.A.2.a), or effects on subsistence harvests (see Sec. IV.B.2/j). 


For the purpose of effects assessment, it is assumed that effects on social and cultural systems of organization 
could be brought about at the community level, predominantly by added population, industrial activities, or 
effects on subsistence harvests associated with the sale. Potential effecis are evaluated relative to the primary 
tendency of introduced social forces to support or disrupt existing systems of organization, and to the 
duration of such behavior. The topics covered in this analysis involve social organization and cultural values. 


An analysis of the social organization of a society invoives examining how people are divided into social 
groups and networks. Social groups are generally based on kinship and marriage systems, as well as 
nonbiological alliance groups formed by suck characteristics as age, sex, ethnicity, and community. Kinship 
organization could be affected by an influx of new population causing growth in the community and/or 
change in the organization of social groups and networks. 


Disruption of the subsistence cycle could also change the way these groups are organized. Activities such as 
the sharing of subsistence foods are profoundly important to the maintenance of family ties, kinship 
networks, and a sense of community well-being (see Sec. III.C.4). Disruption of the subsistence cycle could 
undercut the system of traditional leadership and threatea the community's stability. This disruption also 
might create a disruption of family ties, kinship networks, and the community's sense of well-being-- 
something that would damage the social bonds that hold the community together. Any serious disruption of 
sharing networks could appear in a community as a threat to their way of life and could set off an array of 
emotions--fear, anger, frustration, and a sense of loss and helplessness. Perceived threats to traditional 
subsistence activity (and its psychological importance in these sharing networks) is an important source for 
the anxieties about oil development. 
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An analysis of cultural values looks at values shared by most members of a social group. These values are 
shared conceptions of what is desirable. They are ideals that the members of some social group accept 
explicitly or implicitly. Forces powerful enough to change the basic values of an entire society would include 
a disturbing change in the physical conditions of life; fundamental cu‘tural change imposed or induced by 
external forces, such as when an incoming group induces acculturation of the residing group; or when a series 
of fundamental technological inventions changes the physical and social conditions. Such changes in cultural 
values can occur slowly and imperceptively or suddenly and dramatically (Lantis, 1959). Cultural values in 
the study area include strong ties to Native foods, to the environment and its wildlife, to the family, to the 
virtues of sharing the proceeds of the hunt, and to independence from the world outside the local community 
(see Secs. III.C.3 and 4). A serious disruption of subsistence could alter these cultural values. For the 
system of sharing to operate properly, some households must be able to produce--rather consistently--a 
surplus of subsistence goods. It is more difficult for a household to produce a surplus than to adequately 
satisfy its own needs. For this reason, sharing, and the supply of subsistence foods within the sharing 
network, could be more sensitive to harvest disruptions than the consumption of these foods by active 
individual producers. 


Although sociocultural systems are segmented for analysis purposes, the totality of these systems for a culture 
is the means of identifying, organizing, and explaining what is important in the environment around them. 
forces of change. 


(1) Umalaska: According to the community population assumptions described 
in Appendix B, peak-resident and -enclave population (associated with production activities) at Unalaska 
would begin in the year 2000 and represent, at most, less than 14 percent of cither population category as 
well as the total population. Enclave population (generally at a level of some 147 people from 2000 onward) 
would be anticipated to work in Unalaska on a rotation basis, be without families in the community, and 
commute regularly to residences located elsewhere. The added resident population, of generally 190 people 
after the year 2000, reflects about 90 jobs generated in the community and could represent that many new 
houscholds if all jobs were filled by newcomers. 


The relatively small added increment of resident, enclave, and total population contributed by base case 
exploration, development, and production activities suggests this presence in Unalaska would be relatively 
insignificant as a factor for changing the social organization or cultural values of the community. Effects on 
subsistence harvests by the added population, as analyzed in Section IV.B.2j, should be insignificant as a 
means for changing the social organization or values of the community. Whatever social discord that may 
have ensued initially from the introduction of the OCS marine-support function (with previous lease sales) 
may be reintroduced, but not to an appreciable extent because this function is compatible with those 
historically carried out within the community. The characteristics of the population would be comparable 
with those of the community as a whole, although threats to renewable resource harvests could be perceived 
by the fisheries segment of the population. Potential dissension could arise in the community over such 
matters, but the likelihood of long-term, chronic conflict is unlikely in light of the resource development 
orientation of both fisheries and petroleum segments of the population. Those aspects of the social 
organization in Unalaska, already under stress from economic development, generally may be affected by the 
added increment of OCS-related population but to a marginal extent. 


The trend toward the displacement of rural cultural values and orientations, already evident in Unalaska (see 
Sec. ITI.C.4), is expected to continue. The heterogencity of value systems in the community should continve 
to cause intergenerational identity conflicts among residents, which could result increasingly in conflict, stress, 
and problems associated with substance abuse. However, the additional population from base case 
exploration, development, and production activities would only contribute marginally to this trend. 


(2)  Pribilof Islands: This discussion centers on St. Paul as the community on 


the Pribilof Islands primarily affected as a result of base case exploration, development, and production 
activities. Discussion of indirect effects on the community of St. George is also provided. The discussion 
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includes the effects of population growth (see Appendix B), industria! acvivities (Sec. I1.A.2.a), and effects on 
subsistence resources (Sec. [V.B.2,j) as they relate to social organization, cultural values, and the 
interrelationship of the effects of stress on these systems. 


i The social organization of St. Paul includes many features of traditional Aleut culture 
eae er tat. canons Gea toneatichtn techie xmas Gan camehn auch of Ge 
community's subsistence production and consumption levels, informally derived systems of respect and 
authority, and stratification between families that focuses on success at subsistence endeavors and access to 
subsistence technology. These non-Western elements of social organization could be altered to become less 
oriented towards the family and could exhibit a rise in the number of nuclear families and a breakdown in 
kinship networks. These changes could occur as a result of base-case-induced social conditions in St. Paul. 
These social conditions are the result of the following alterations to the population: an increase in the size of 
the resident community through return of former residents and a recuction in outmigration; workers living in 
an enclave on the island; offshore workers traveling through St. Paul enroute to offshore employment; and 
indirect effects as a result of changes to the subsistence cycle. 


The resident population on St. Paul Island in the absence of the lease sale is assumed to decline somewhat 
through 1991 and 1996 and reach an assumed stable state of around 470 people by the year 2001. As a point 
of reference, the community of St. Paul had a population of 466 in 1987, according to State of Alaska 
revenue sharing data (State of Alaska, Dept. of Community and Regional Affairs, 1988). In the base case, 
the onshore-resident OCS population of St. Paul constitutes about 7 percent during exploration, about 10 
percent during development, and about 11 percent (60 people) of the total population in the long term 
(production). The increase in resident population of around 60 people from 2006 onward is presumed to 
consist predominantly of Aleut people and be brought about by some inmigration and a reduction of 
outmigration because of the increased availability of jobs on the island. The size of the resident population 
in the community is established with an upper limit of 530 people, which is considered a justifiable limit to 
growth under the terms of base-case conditions and in light of the special geography and composition of the 
community. Because of these changes, St. Paul’s resident population might acquire a new demographic 
profile, including a higher percentage of males 25 to 40 years old, a larger adult population, and a greater 
number of single-individual households, and married couple households with a small average number of 
children. 


The nonresident population includes workers temporarily housed on the island in an enclave and workers 
situated on the two offshore production platforms that use the St. Paul airport to travel to and from the area. 
St. Paul Island is assumed to house an onshore enclave population during facility construction of 111 in 1992. 
The enclave popuic‘ion on the island during exploration and development ranges from 13 to 44 people 
between 1993 and 1999. The enclave population during the production phase, beginning in 2001 and 
following the last construction period, is expected to be maintained at a level of 75 people. As in Unalaska, 
the enclave population is assumed to be without families, work on a rotation basis, and commute to 
residences located elsewhere when not housed temporarily on the island. Employment offshore St. Paul 
Island reaches peaks of more than 600 workers during the construction periods of 1998 to 1999 and 2001 to 
2002. During exploration and development, the number of offshore workers is estimated to range from 83 to 
355. After oil production starts, employment offshore is anticipated to be maintained at a level of 421 
people. 


With an enclave on the island, social interaction of oil industry workers with St. Paul residents could take 
place, since the island is only about 4 mi long and 7 mi wide. The continual intermixing of enclave oil 
workers and local residents would result in similar changes in the social structure as it would with added 
resident population. However, the base-case enclave population is about the size of the increased resident 
Aleut population, or less than 12 percent of total population when total resident and enclave population 
(including non-OCS enclave) are combined. Despite this relatively small proportion of total population, 
however, the location of the enclave is important as a means of minimizing interaction, if considered 
desirable by the community. 
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The offshore workers passing through the St. Paul airport could interact with local residents because of the 
proximity of the airport to the community (2.5 mi), the orientation of St. Paul residents to the airport 
because of its function as the primary gateway to the outside for passengers and cargo, and the high potential 
of air-traffic delays of hours or days due to weather. Other instances of increased interaction would occur 
with local residents employed in oil industry jobs mingling socially with fellow workers in town, at the 
enclave, or elsewhere on the island. 


While some enclave workers and offshore workers passing through the airport could exhibit a respect and 
understanding of the Aleut culture in St. Paul, others could come equipped with prejudices too ingrained to 
be modified by experience. Some of the interactions of oil workers with the local Native population could be 
unpleasant. It is likely that the residents of St. Paul would be concerned about the influx of nonresidents to 
the island and worried about this white, Western culture dominating their society more so than in the past. 
This concern combined with negative, unpleasant interactions with non-Natives could lead to a growth in 
racial tension. Each instance of an obvious or subtle prejudicial act could have increased effects at the 
individ-ual level. The growth of negative expectations could outstrip the actual frequency of conflict. 


For example, St. Paul has already begun experiencing sociocultural changes since NMFS withdrew its support 
for the commercial fur seal harvest in 1983. According to information gathered by Braund (1985, oral 
comm.), the community of St. Paul has been transformed “almost overnight" from a quiet, small government 
community to a “bustling community with lots of strangers coming and going, trucks driving the streets at all 
hours, and a general feeling of increased activity." These changes are the result of the construction of the 
port and harbor, which has provided jobs for community residents; but this change has produced some social 
effects as well. As an indicator of this, stipulations were imposed for the construction of the helipad in an 
attempt to diminish many of these effects: “no private vehicles, no firearms, no booze, no unauthorized visits 
by islanders in camps, no sightseeing by transient workers, and flight schedules are arranged to limit the 
amount of time workers are in town" (Braund, 1985, oral comm.). 


Problems could arise from housing workers in an enclave on the island or from workers passing through the 
community. As an example, although the oil industry strictly forbids the consumption of alcohol and drugs 
when workers are in camp, many alcohol- and drug-related events frequently occur in Prudhoe Bay and 
Kuparuk (Armstrong, 1988, oral comm.). In Prudhoe Bay, it is often the service industries that have not 
complied with enforcing the ban on alcohol. The increased availability of drugs and alcohol on St. Paul as a 
result of the increased traffic through the airport, an increased number of visitors in town, and enclave 
workers associating with the local residents could be disruptive to the social well-being of the community. 
On St. George in the summer of 1985, most temporary workers were housed in an enclave on the side of the 
island away from the community--a situation which worked quite well. However, workers who stayed at the 
hotel in town created a lot of unpleasant feelings and tensions among St. George residents (Shultheis, 1985, 
oral comm.). An example of such events increasing with an enclave in close proximity to a community is 
found in Nuigqsut, which is within 35 mi of Kuparuk and 65 mi from Prudhoe Bay. Although not accessible 
by road year-round, the community is connected to the enclaves by a winter road and by air. There is some 
indication of an increase in social problems (consumption of alcohol and drugs, sexual abuse, domestic 
violence) in Nuiqsut at a rate higher than in other North Slope communities (Armstrong, 1988, oral comm.). 
Although there may be additional reasons for differences in social problems in Nuiqsut, it is clear that the 
proximity to the enclaves enables the residents easier access to drugs and alcohol, and that this increased 
accessibility affects the social health of the community--an effect which could also occur in St. Paul as a result 
of the base case. Any effects on the social health of St. Paul would have ramifications in the social 
organization, as it could cause dissension in the family unit and a breakdown in the kinship networks so vital 
to Aleut culture. 


Effects on subsistence in St. Paul, as a result of base case exploration, development, and production activities, 
are expected to be moderate, with potential effects resulting mainly from a reduced availability or desirability 
for use of northern fur seals during at least one harvest season. The fur seal is "the backbone of subsistence" 
on St. Paul Island, and unique in that it is a totally predictable resource. While other resources fluctuate 
yearly or are dependent on weather conditions for their procurement, the fur seal has always been the most 
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important subsistence resource (Veltre and Veltre, 1983). To even briefly put this resource at risk--or create 
a fear of losing it--could create a great deal of social stress on the people. The 1985 harvest was the first 
time the fur seal harvest was only a subsistence harvest and not a commercial harvest (Zimmerman and 
Letcher, 1986). Subsistence harvests of northern fur seals have taken place each summer since then. 


The subsistence fur seal harvests to date have retained the crew structure used during the previous 
commercial harvests. Disruption to the seal harvest as a result of an oil spill (see Sec. IV.B.2.j) could disrupt 
the crew structure and have ramifications in the social organization through loss of status and a decrease in 
community sharing networks. A disruption of subsistence task groups could cause a breakdown in family ties 
and the community’s sense of well-being. Tensions and anxieties could be caused by OCS activities perceived 
as a threat to fur seals and other subsistence resources, especially if offshore operations are visibly evident 
and the islanders do not perceive OCS development as a benefit to them. 


Cultural Values: Cultural values and orientations (see Sec. ITI.C.4) can be affected by interaction with new 
residents, changes in the social organization and demographic composition, changes in the economy, and 
alterations to the subsistence cycle. As the population on the island grows and interaction with oil industry 
workers increases, it is possible for an increased trend towards the displacement of Aleut cultural values and 
orientations to become evident. However, this is not expected in the light of the size of the OCS enclave 
population and the conditions for resident employment. Although structural change in community values and 
institutions is not expected as a result of exploration, development, and production activities, existing 
institutions will still be strained even under these limited conditions, especially in the light of effects resulting 
from NMFS withdrawal and the tensions posed in trying to create a new economy for the island. Interaction 
with oil industry workers could result in increased racial tension and an increased availability of drugs and 
alcohol. As a result, tensions could be created that would result in increased incidents of socially maladaptive 
behavior and family stress that potentially could strain traditional Aleut institutions in terms of maintaining 
social stability and cultural continuity. 


As a result of the NMFS withdrawal from sealing, the Aleut perspective has shifted from working for the 
Federal Government (where there was little incentive for independent initiative), to a rise in 
entrepreneurialism and individualism. The St. Paul Aleuts have realized that their only hope for economic 
survival is to pursue new forms of employment (Braund, 1985, oral comm.). This shift to more individualistic 
and entrepreneurialistic thinking indicates the beginning of an alteration in traditional Aleut values that 
previously have been more oriented towards cooperation and sharing. There also has been “a recent shift in 
the intensity and frequency of some community activities such as basket socials, masking (Russian Orthodox 
New Year), and village participation in weddings" (Braund, 1985, oral comm.), which indicate a renewed 
desire to maintain Aleut traditions. Although the degree of intensity of these changes is not yet documented 
nor quantifiable, it appears that they are trends that would continue and be partially attributable to the base 
case exploration, developemt, and production activities. 


The Effects of Stress: Effects on sociocultural systems are often indicated by rising rates of mental illness, 
substance abuse, and violence. This has proven true for Alaskan Natives who, since the 1950’s, have been 
faced with increasing acculturative pressures. The rates of these occurrences far exceed those of other 
American populations such as Alaskan non-Natives, American Natives, and other American minority groups 
(Kraus and Buffler, 1979). While such behaviors are individual acts, the rates at which they occur vary 
among different groups as well as through time. 


These changing rates are recognized as the results of a complex interaction of interpersonal, social, and 
cultural factors (Kraus and Buffler, 1979). 


Psychic stress leads to social pathologies, and such problems could result from people being socialized for a 
lifestyle that no longer exists (Brower, 1980; see also Kiev, 1964, 1972; Chance, 1966; Murphy, 1965; Milan, 
1964). New routes to success, created by development, could contradict the more traditional patterns of 
reciprocity and egalitarianism and lead to social conflict and feelings of guilt (Hippler, 1969). Conversely, 
people may identify with new goals that are inaccessible or for which they lack skills. This leads to lowered 
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self-esteem and increased anger and frustration (Chance, 1965, 1966; Chance, Rin, and Chu, 1966; Kiev, 1964; 
Murphy, 1965). Problems of self-image are critical to the development or nondevelopment of social 
pathologies (Chance, 1966). The substitution of one set of nominative behavior for another could disrupt the 
standard set of expectations, predictions, and responses used to understand social settings. This too leads to 
lowered self-esteem and increased frustration (Erasmus, 1961; Kiev, 1964). The nature and direction of 
change may not be clearly understood, or it may accelerate and “overload” the existing sociocultural system 
(Murphy, 1965). Such a situation decreases the sense of control and increases perceptions of an external 
threat as well as psychic stress. A sense of control is particularly important for adjustment (Chance, 1966), 
just as a sense of an uncontrolled, external threat is particularly detrimental (Kiev, 1964; Murphy, 1965). 


Change itself, even though induced primarily by forces outside the communities, does not necessarily cause 
the levels of psychic stress that lead to pathology (Inkeles, 1973). Besides, not all sociocultural change 
(directly or indirectly related to oil development) may be negative. Higher levels of employment, better 
health programs, and improved public services must be viewed as possible positive sociocultural effects from 
regional oil development. Employment of underemployed resident Aleuts in offshore or related operations 
could assist in filling the economic vacuum created by Government withdrawal of support for the fur seal 
industry. Already the current increase in employment opportunities on St. Paul has helped in decreasing the 
suicide rate since the NMFS withdrawal (Braund, 1985, oral comm.). Income from oil industry employment 
could improve living conditions in the context of the withdrawal of commercial fur sealing, although major 
dependence on a nonrenewable-resource-based economy could cause long-term social costs at the time of 
resource depletion. 


Contrary to sentiments found in many other rural Alaskan communities, the leaders in St. Paul are seeking 
development of St. Paul as a support facility for the oil industry. In response to the NMFS withdrawal of fur 
sealing, the Overall Economic Development Plan (OEDP) Committee of St. Paul has addressed the issue of 
future economic growth in the community. In a recent update of the OEDP, the following sectors were 
suggested for economic development: OCS support, fisheries, marine-support services, and tourism (Stephen 
R. Braund and Associates, 1985). While the leaders are in favor of OCS development, it is not clear if these 
sentiments are held by the majority of the people. While conducting research for a study for the MMS, 
Alaska OCS Region, Social and Economic Studies Program, McNabb (1985, oral comm.) found that only 2 
out of 12 families interviewed voiced a fear of OCS development, of losing their subsistence way of life, or of 
losing their Aleut traditions. Although this is not a representative sample, it seems to indicate that there may 
be more acceptance of OCS development in St. Paul in the face of the economic difficulties the islanders are 
facing with the withdrawal of support for the commercial fur seal harvest. St. Paul residents seem to 
recognize that the people need to change to an enirepreneurial system now that their dependency on the 
Federal Government has ended. 


It also should be noted that St. Paul and St. George residents have a different economic history compared to 
other rural Alaskan communities. Pribilof residents are accustomed to full employment opportunities and to 
a steady income (Shultheis, 1985, oral comm.). The removal of secure employment opportunities with the 
removal of NMFS support of the fur seal industry has created a willingness to accept development. This 
resignation to, and in some cases, acceptance or encouragement of development could be crucial to the 
effects which could occur as a result. If there are benefits to the local residents, and not just to outsiders, 
there would also be more willingness to accept it. The feelings of loss or frustration should be diminished 
somewhat, particularly if the people of St. Paul feel that they have some control. A sense of control is 
central to successful adjustment. 


(3) St. George: Any sociocultural effects felt in St. Paul would be felt to a 
lesser degree in St. George due to the close ties and interrelationship of the two communities (see Sec. 
ITI.C.4). The changes in the sociocultural systems on St. George should be similar to changes found in St. 
Paul in social organization and cultural values and orientations, but could change at a slower pace and with 
less intensity since there would not be any additional population on St. George nor interaction with enclave 
workers. Estimates have not been made of the number of residents who might temporarily move to St. Paul 
from St. George in search of OCS-related employment. The St. George city planner, Mary Shultheis (1985, 
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oral comm.) felt that if the employment situation were poor in St. George, it is likely that residents would 
first seek employment on St. Paul before seeking employment elsewhere, as was the situation in the summer 
of 1985. The current housing situation in St. Paul would not allow for an abundance of workers from St. 
George to move permanently to St. Paul; however, these workers would be able to stay with relatives in St. 
Paul on a temporary basis as occurred in the summer of 1985. There is no anticipation of a “mass exodus" 
of St. George residents to St. Paul, primarily because the leaders in St. George are working on their own 
economic development plans to avoid this situation. 


(4) St. Lawrence Island: Effects on the sociocultural systems of the 
communities of Gambell and Savoonga on St. Lawrence Island could be experienced as a result of effects on 
their subsistence-harvest patterns. Other causal agents do not apply on St. Lawrence Island because there 
will be no additional population growth or industrial activities. 


Effects on St. Lawrence Island subsistence-harvest patterns are expected to be moderate because of a 
reduced availability or desirability for use of Pacific walrus resulting from oil-spill contact(see Sec. IV.B.2/j.). 
Other harvests are expected to experience insignificant effects as a result of base case exploration, 
development, and production activities. Walrus is an important species not only because it provides a large 
proportion of their subsistence meat but also because it exemplifies the meaning of subsistence and the 
importance of harvesting and sharing as well as providing additional income for local ivory carvers (see Sec. 
III.C.4). The organization of the crews for walrus hunting helps delineate important social and kinship ties 
within each community. The sharing of walrus meat docs this as well. This organization also reaffirms ties 
of kinship between Gambell and Savoonga and joins these islanders to family and friends on the mainland 
(Little and Robbins, 1984). The social organization and cultural values of St. Lawrence Island residents 
would not be expected to change as a result of a minor fluctuation in walrus harvest levels during one harvest 
season. Subsistence is, by its very nature, cyclical and variable as to the accessibility to subsistence resources. 
It is expected that harvests vary from year to year, sometimes with substantial variation. 


Effects on sharing networks and subsistence task groups are likely to be small and intermittent. However, 
tensions and anxieties caused by possible disruptions could occur. Despite this, it is likely that task groups, 
kinship networks, sharing, and the community’s sense of well-being would not be disrupted with a small effect 
on an annual walrus harvest, nor would there be a tendency to replace the sharing networks and task groups. 


SUMMARY: Effects on the sociocultural systems of Unalaska from added population associated with 
marine-support base operations are expected to be insignificant as a factor for changing the social 
organization or cultural values of the community. An air-support base and a small enclave of non-Aleut 
workers sited on St. Paul Island could cause some long-term disruption of sociocultural systems but not serve 
as factors for displacing existing social and cultural systems of organization. The moderate effects to the fur 
seal harvest resulting from oil spill contact could produce short-term disruptions of sharing systems and task 
groups but should not lead to a tendency toward their displacement. Oil-spill effects on the fur seal harvest 
would produce social tensions on the Pribilof Islands which could, in turn, lead to raised levels of socially 
dysfunctional behavior. Sociocultural effects are expected to be long term but not to the extent of displacing 
traditional Aleut social organization or cultural values. 


The close ties between St. George and St. Paul families and the number of Aleut residents likely to travel 
from St. George to St. Paul to work would be likely to cause effects on the sociocultural systems in St. 
George similar to those found on St. Paul, with long-term effects and a trend towards disruption but not 
displacement of sociocultural systems. 


Moderate effects on the subsistence walrus harvest of St. Lawrence Island residents would not produce short- 


term disruptions of sharing systems and task groups, and there would be no tendency toward the 
displacement of sociocultural systems on St. Lawrence Island. 
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CONCLUSION (Effects on Sociocultural Systems): The effect of the base case on sociocultural systems as a 
result of exploration and development and production is expected to be MODERATE in St. Paul, LOW in 


St. George and Unalaska, and VERY LOW on St. Lawrence Island. 


L § Effects on Archaeological Resources: Archacological resources in the Navarin 
Basin and adjacent onshore areas could be adversely affected by oil exploration and development and 
production activities proposed for the base case. 


(1) Offshore Archaeological Resources: There are areas containing a high 
probability of human habitation sometime in prehistory around the Pribilof, St. Matthew, and St. Lawrence 
Islands. Recent bathymetric information shows that these areas are emergent and could have once been 
inhabited by early man (Dixon, Sharma, and Stoker, 1976; USDOI, MMS, 1983a). However, these areas 
would not be affected since they are not in the proposed sale area. 


The Navarin Basin Sale 107 area does not contain any blocks located over significant landforms which have 
other than a low potential for archaeological site occurrence. Even if prehistoric resources existed in the sale 
area, the survival of these resources by burial in potentially undistributed sediments is unlikely (Appendix D). 
Also, the identification and detectability of buried or preserved sites within prehistoric landforms would be 
extremely difficult, and most such prehistoric sites would not be discovered or identified by existing 
geophysical techniques. Because few archaeological resources are expected in the sale area and siting 
exploration and production platforms would disturb very few, if any, sites, effects on archaeological resources 
would be very low. 


(2) Onshore Archaeological Resources: Onshore archaeological resources 
could be affected by oil-spill-cleanup activities if an oil spill contacted the beach. Moving heavy equipment to 
the beach could require access roads, and the use of the equipment for cleanup could also adversely affect 
onshore resources. One area where cleanup could occur due to oil spills would be the Unimak Pass area 
(land segment 5). For spills of 1,000 bbl or greater, this area has a 2-percent combined probability of being 
contacted by an oil spill. St. Paul and Unalaska, being supply and support bases, could be affected by an 
increased population associated with support-base activity. The effects resulting from an increase in 
population would be temporary and reversible because the historical sites and some archaeological sites are 
protected. The effect of increased population on such sites would be low. 


(3) Shipwrecks: Activities related to oil exploration and development, such as 
the placing of platforms, could affect historic shipwrecks in the area. Twenty known shipwrecks, dating from 
1851 through the early 1900’s, occurred near beaches at Unimak Pass. The transportation of oil-spill 
equipment to the beach by overland transportation may be required. If such transportation occurred, 
shipwrecks on the beach or in the nearshore area could be damaged or disturbed by oil-spill cleanup 
activities such as plowing, bulldozing, or sand removal. However, due to existing laws protecting these sites, 
it is expected that such adverse effects would be low. Consequently, effects on shipwrecks onshore, 
nearshore, and on submerged lands would be low. 


SUMMARY: Because few archacological resources are expected in the sale area, the siting of platforms 
would disturb few, if any, archaeological resources. Onshore archaeological resources and shipwrecks could 
be affected by beach oil-spill-cleanup activities if a spill occurred and contacted land (Unimak Pass area), and 
population increases associated with support-base activities. However, these effects would be temporary and 
reversible. As a result, effects on archaeological resources would be low. 


j : The effect of the base case on archaeological 
resources as a result of exploration and development and production is expected to be LOW. 
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(1) Effects on Land Use Plans: The effects on land use are primarily 
associated with the following types of uses: (1) land requirements of onshore developments serving OCS 
leases (air and marine support bases), and (2) land use demands resulting from increased residential 
populations. 


The hypothetical siting of petroleum exploration and development infrastructure. at the cities of Unalaska and 
St. Paul would pose the most problems in terms of conflicts with other use demands. 


Unalaska: The development strategy for the Navarin Basin Sale 107 utilizes Unalaska as a marine-support 
base because of its strategic location near Unimak Pass, good natural anchorage, and existing marine 
infrastructure. The Offshore Systems, Inc. (OSI) marine-support facility at Captains Bay should be adequate 
to support exploratory drilling activities. This facility, designed to oil industry specifications, was established 
by ARCO in 1982 to support Bering Sea COST wells and exploration activity for the Navarin Basin Sale 83. 
The OSI leases 40 acres (16 hectares) of a Native allotment and has an option to lease an additional 80 acres 
(32 hectares). 


To support development and production activities, the facility could require expansion to provide additional 
dockside space, warehousing, and open-air storage. Actual use would depend on the amount of production 
activity. Because the existing facility should be adequate for industry's needs, competition for industrial lands 
between the oil industry and the burgeoning groundfish industry should be minimal. However, if additional 
land is necessary for oil industry shore-based-facilities the additional land requirements could infringe on 
proposed land uses. 


The Unalaska community development plan has allocated 1,276 acres of land for residential uses in four 
categories according to density of dwellings and character of development. Based on the comprehensive 
plan, enough developable, residentially zoned land exists to accommodate residential demands of OCS and 
groundfish activities. Although developable lands exist, land may be difficult to obtain since the Ounalashka 
Corporation owns 79 percent of the land in Unalaska and has no short-term plans for land sales. Land may 
have to be leased by industry from the corporation to provide residential lands for their employees. 


St. Paul: Until recently, planning for St. Paul has acknowledged a potential for oil and gas exploration 
activities in the area; however, this potential was estimated as low and little consideration to St. Paul’s 
importance was given. St. Paul’s role has changed dramatically as the island has provided helicopter-support 
services and transient-crew-quarter facilities for exploration activities in the Navarin Basin. Continued use 
and expansion of OCS-support facilities on St. Paul Island is being encouraged by the city, however, careful 
consideration is being given to the potential environmental and cultural effects (Stephen R. Braund and 
Associates, 1985). 


The St. Paul Comprehensive Plan and Coastal Management Plan have considered effects beyond current 
helicopter-support services and transient-crew-quarter facilities and have identified harbor-area-siting 
locations for water-dependent facilities. In addition, basic infrastructure improvements are being planned, 
including extension of utilities to the airport area to accommodate future development. Pribilof Offshore 
Support Services, a subsidiary of the Aleut Corporation, developed a 7-acre base (currently closed) adjacent 
to the St. Paul airport to support exploration activities for Sale 83. This area would be adequate to support 
Sale 107 activities. 


Development could occur in three areas: the development corridor, the village, and the harbor. The 
development corridor would support the enclave developments, air-support services, and crew and employee 
quarters. The village would support secondary services, such as retail and commerce activities, in addition to 
water-related (but not water-dependent) uses. Finally, the harbor area would support the water-dependent 
infrastructure for transportation of construction and development materials. 
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It is St. Paul’s intent to accommodate the needs of the OCS oil industry while mitigating its potential effects 
on the island, as well as encouraging the continued development of a fisheries-based local economy that 
would sustain island residents into the next century--long after oil production would cease. 


SUMMARY: The development of marine- and air-support bases in Unalaska and St. Paul, respectively, may 
infringe on proposed land uses in these communities. Existing marine-support facilities in Unalaska would 
be adequate for exploratory activities. To support development and production activities, this facility may 
require expansion; however, due to the availability of lands adjacent to the facility, conflicts with other 
potential land uses would be minimal. The St. Paul Comprchensive Plan has identified areas where potential 
support-base activities could occur. In addition, a facility was developed adjacent to the St. Paul airport to 
support Navarin Basin Sale 83 exploration activities. The development of support bases in Unalaska and St. 
Paul would have a low effect on land uses in these communities. 


CONCLUSION (Effects on Land Use Plans): The effect of the base case on land use as a result of 
exploration and development and production in Unalaska and St. Paul is expected to be LOW. 


(2) Effects on Coastal Management: Areas of particular concern with respect 
to this lease sale include offshore areas (Unimak Pass, the ice edge, the shelf edge, and polynyas), land forms 
in the Bering Sea (the Pribilof, St. Lawrence, and St. Matthew Islands), and the communities of Unalaska 
and St. Paul. The statewide standards of the Alaska Coastal Management Program (ACMP), and the 
district-specific policies of the Cenaliulriit Coastal Management Program (CCMP), the Aleutians East 
Coastal Resource Service Area (CRSA) Coastal Management Program (AECMP), the St. Paul Coastal 
Management Program (St. Paul CMP) and the Bering Straits CRSA Coastal Management Program 
(BSCMP) are most clearly related to effects that are expected to occur as a result of this lease sale. (see 
Sec. ITI.C.6 for the status of these programs). 


Because policies in the district programs usually supplement and do not replace the standards of the ACMP, 
the analysis is framed around relevant State standards. Standards included for analysis are those for coastal 
development, geophysical hazards, energy-facility siting, subsistence, habitats, and air, land, and water quality. 
District policies approved by the CPC are incorporated where appropriate; the linkages between these 
policies and the standards are guided by those in the Revised Findings and Conclusions prepared by the 
Division of Governmental Coordination (DGC) for each district. 


7 iti : iti : Coastal development 
policies a oe the COE coor on 1}; in come — on wotlends. The water-dependent 
nature of coastal developments is a prime criterion for permitting development along the shoreline. In 
Unalaska, backup space for coastal uses is scarce. Presumably, industry would not select to use shoreline 
acreage for development that is not dependent on a coastal location since it would create additional 
limitations on the necessary backup area. Therefore, no conflicts with the coastal development standard 
would be expected. Development assumed to occur in St. Paul would be built consistent with these policies 
for coastal development (see Sec. IV.B.2.m); only water-dependent elements would be constructed near the 
port facility. The remainder would be placed on uplands that the residents consider appropriate for 
development. 


Conformance with most elements of the standard for siting energy facilities also should occur. First, it is 
required that adverse environmental effects be minimized. This is reinforced by the requirements that allow 
only minimal site clearing, dredging, and construction in productive habitats, and require that facilities be 
locat’ * ‘» »-c@s where winds and air currents can disperse residual airborne emissions, where biological value 
and vui: ..vility are the least, and where effluents and spills can be contained. Facilities also must be 
located so that spills along the transportation route do not affect productive or valuable habitat. Facilities 
that would be located in Unalaska and St. Paul should conform to all these elements of the standard, even 
though spills would occur along the transportation route and could affect valuable habitat on St. Paul, St. 
George, and St. Matthew Islands, and at Unimak Pass. Conformance would be possible because the spills 
are not associated with these facilities. Rather, the origin of the tanker route would be an offshore platform- 


a 
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-a site dependent on the locations of the resources--and the destination, a port along the west coast of the 
continental U.S. 


Existing and potential harbor developments conform, in general, with the requirement that routes and 
harbors be in areas most protected from natural obstructions to navigation. The ACMP standards also 
require that vessel-traffic-control systems be encouraged; however, such systems are unlikely to be required 
as a result of this lease sale (Federal Register, 50 FR 10877, 1985). Another element of the standard 
discourages siting facilities in areas where overcrowded harbors or interference with fishing operations and 
equipment could occur. Although no conflict with the fishing industry is anticipated, short-term crowding of 
the harbor is possible during the phase of maximum construction activity. Short-term conflict, therefore, 
could occur. 


Social and economic concerns associated with facility siting center on the compatibility of the proposed 
facilities with existing and subsequent adjacent uses; the degree to which activities are consolidated; the 
concurrent uses of the facilities; the potential to expand facilities at the selected sites; the ability of the 
existing infrastructure, including roads, docks, and airstrips to satisfy industry needs to minimize traffic 
through population centers; and, the protecting of areas of particular scenic, recreational, environmental, or 
cultural value. Development in Unalaska and St. Paul should conform to these requirements. Although the 
existing infrastructure in St. Paul could not satisfy industry needs, the policies of the St. Paul CMP 
accommodate development of the magnitude hypothesized. Coastal development policies in the St. Paul 
CMP direct development to appropriate locations on the island (Sec. IV.B.2.m.(1)). Policy 8 of the St. Paul 
CMP, A-3 of the AECMP, and F-2 of the BSCMP establish priority among four methods for mitigating 
adverse effects. First, the loss should be avoided. If that is not possible, the loss should be minimized. 
Third, when the loss cannot be minimized, the resource shall be restored or rehabilitated to its predisturbed 
condition to the extent feasible and prudent. Last, “when loss or damage is substantial and irreversible 
(including, for example, a seasonal loss in commercial fishing or subsistence harvest) and the above objectives 
cannot be achieved, compensation for resource and/or harvest loss shall be considered.” The St. Paul CMP 
policy goes on to state that “the importance of the habitat and commercial or subsistence harvest will be 
considered during evaluation of the need for restoration or compensation...." Districts recognize the costs of 
such mitigation and require that they be weighed against the benefits attained. These more specific policies 
should provide the necessary framework to ensure conformance with the State standards for coastal 
development and energy-facility siting. 


Finally, the cooperation of developers with landowners and Federal agencies is required. Although the 
degree of cooperation between these parties cannot be determined at this point, it is likely that industry 
would have to comply with this standard because most undeveloped lands are held by the Native 
corporations. 


Geophysical Hazards (6 AAC 80,050): Development in areas of geophysical hazards may occur only if 
“siting, design, and construction measures to minimize property damage and protect against loss of life have 
been provided" (6 AAC 80.050[b]). Several geophysical hazards have been identified as constraints to 
development for the Navarin Basin Sale 107. Subsea hazards for drilling include submarine-sediment slides 
and faulting, large bedforms such as sediment waves, and abnormal pressure zones including gas-charged 
sediments. Because these drilling hazards must be planned for and mitigation considered in exploration, and 
development and production plans, there should be no conflict between drilling proposals and the coastal 
standard. 


Sea ice and superstructure icing could pose major threats to drilling. Specific criteria and engineering 
designs for reducing risks from these forces still are evolving. Some conflict with this standard could occur if 
different opinions were forwarded concerning the adequacy of the plans for minimizing property damage and 
providing protection. Earthquakes and volcanoes would be the most serious onshore or nearshore hazards in 
the vicinity of the Alaska Peninsula and the Aleutian Islands. These types of hazards have been mitigated 
elsewhere and design standards have been developed. The AECMP has policies that address tsunami 
flooding, landslides and mass wasting, and seismic hazards (AECMP C-3, C-4, and C-6 respectively). 
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Adequate design work and site selection for onshore and nearshore facilities should preclude conflict with the 
policy on geological hazards. 


Subsistence (6 AAC 80.120): The ACMP requires that coastal districts and State agencies recognize and 
assure opportunities for subsistence use of coastal areas and resources. In addition, districts are to identify 
areas in which subsistence is the dominant use of coastal resources. St. Lawrence Island was designated in 
the BSCMP as an important use area for subsistence purposes. Selected areas on St. Paul Island were 
identified in the St. Paul CMP. The Cenaliulriit CMP, which includes St. Matthew Island within its 
boundary, identifies the entire coastal area as a primary subsistence-use area; protection of subsistence 
resources is a prime feature of the CCMP policies. Of these areas, St. Lawrence and St. Paul Islands were 
identified as locations where negative effects on subsistence activities could occur in the event an oil spill 
occurred during a time of year when walrus or fur seal hunting were underway (Sec. IV.B.2). 


Numerous additional district policies concerning subsistence have been developed through the BSCMP, St. 
Paul CMP, and CCMP. The first policy of the BSCMP probably is the most appropriate one related to the 
potential for negative effects on subsistence on St. Lawrence Island--effects generated by oil spills along a 
transportation route not affected by a specific onshore location for processing. This policy states that “all 
other land/water uses and activities shall ensure that through careful planning, development, and operation of 
a resource extraction or development project, all steps will be taken to mitigate adverse impacts to 
subsistence resources and their use in accordance with policy F-2" (BSCMP A-1). (Policy F-2 is detailed 
under the State standards for coastal development and energy facility siting.) St. Paul’s CMP policy 
concerning subsistence is similar to the State standard and requires that “an evaluation of the possible 
adverse impacts on subsistence uses must be conducted and appropriate safeguards to assure subsistence 
usage must be provided" before a potentially conflicting use or activity can be authorized. Conformance with 
these district policies is not precluded by the scenario. However, effects on subsistence use from an oil spill 
could be of a magnitude on St. Paul and St. Lawrence Islands that development in the Navarin Basin would 
conflict with the requirement that opportunities for subsistence use of coastal areas and resources be assured. 


During previous exploration activity, the Cenaliulriit Board was concerned that winter drilling would have a 
negative effect on subsistence resources used by residents of the Yukon-Kuskokwim Delta. However, effects 
of oiling should not have a noticeable adverse effect on subsistence resources and activities of residents 
within the boundaries of Cenaliulriit (Sec. IV.B.1). Therefore, the special subsistence-related policies of the 
CCMP would not be relevant. 


Habitat (6 AAC 80,130): Under the ACMP, all habitat “must be managed so as to maintain or enhance the 
characteristics that contribute to its capacity to support living resources” (6 AAC 80.130[b]). Oil spills would 
be the root of most of the adverse effects resulting from Sale 107. As noted earlier, offshore areas, Unimak 
Pass, the Pribilof Islands, and St. Matthew Island are most likely to be affected if a spill were to occur. In 
addition to the overall habitat policy, offshore habitat also “must be managed as a fisheries conservation zone 
so as to maintain or enhance the state’s sport, commercial, and subsistence fishery” (6 AAC 80.130{c}[1]). 


Offshore areas that are especially at risk are the polynyas off the coasts of St. Matthew and St. Lawrence 
Islands, the shelf break, ice fronts, and Unimak Pass. Effects on fish, the resource that is the focus of 
attention in the standard for offshore habitat and the policies of the Aleutians East CRSA CMP, are 


expected to be very low. 


Resources in offshore habitats with the most risk are northern fur seals. The BSCMP extends the ACMP 
statewide standard of maintaining offshore habitat as a fisheries conservation zone to include the 
maintenance or enhancement of subsistence harvests. The potential for St. Lawrence Island subsistence 
hunts to be negatively affected by oil spills was identified in Section IV.B.2.j and discussed in the previous 
analysis of subsistence policies. Because of the apparent conflict between developments that are assumed to 
follow this lease sale and the BSCMP policy, a finding must be made that the activity fills a significant public 
need for which there is no feasible prudent alternative that would conform better. In addition, all feasible 
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and prudent steps must be taken to maximize conformance with the habitat standard (6 AAC 80.130[d}[1 
through 3)). 


The State of Alaska and Cenaliulriit emphasized potential effects on habitats in their review of exploration 
plans for the Navarin Basin (McCrea, 1985). Because concerns focused on the potential for oil spills (which 
are minimal during exploration), no additional conditions for winter drilling were imposed by the State. 
Effects during production would be greater and could lead to degradation of habitat. Such degradation 
would conflict with the statewide habitat standard of the ACMP and the district AECMP policy specific to 
water quality in Unimak Pass (this policy, AECMP Q-S, is presented under the standard for air, land, and 
water quality below). 


The standard for rocky islands and sea cliffs prohibits harassment of wildlife and the destruction of important 
habitat. Moderate to high effects on bird populations could result from Sale 107, especially during 
development. During previous exploration in the Navarin Basin, potential conflict with this policy led the 
State to impose two conditions on lessees who planned to keep barges off the coast of St. Matthew Island. 
To ensure conformance with the ACMP, restrictions were placed on barge locations and aircraft approaches 
to the barges, with respect to St. Matthew, Hall, and Pinnacle Islands unless the Federal Aviation 
Administration (FAA) required otherwise (McCrea, 1985). It is probable that similar conditions would be 
placed on future exploration activities supported by barges moored in the lee of St. Matthew Island. 
Moreover, oiling of this environment would conflict with the overall statewide standard for habitats. The 
higher level of effects reflects the intensive seabird use of St. Matthew Island, the Pribilof Islands, and 
Unimak Pass from late spring through fall. 


The FAA approach to St. Paul Island avoids all but minimal disturbance of seabird colonies under good 
weather conditions (Sec. IV.B.5). Although such conditions are not prevalent in the Pribilof Islands, 
additional stipulations have not been imposed on exploration plans approved previously. The St. Paul CMP 
contains a policy that provides additional guidance for aircraft approaching St. Paul Island. This policy states 
that “to minimize disturbance to seabirds, northern fur seals, sea lions, and walrus, helicopters and fixed 
wing aircraft shall avoid overflights of colonies, rookeries, and haulouts during Visual Flight Rules (VFR) 
conditions by flying around colonies, rookeries, and haulouts at a minimum flight level of 2,000 ft above sea 
level (ASL) from May 1 through October 15. When weather conditions do not permit aircraft flying around 
colonies, rookeries, and haulouts, aircraft shall only cross Saint Paul Island along Instrument Flights Rules 
(IFR) corridors. Under IFR conditions, aircraft flying outbound from Saint Paul Island shall cross the 
colonies, rookeries, and haulouts at or above 6,000 ft ASL. These rules shall not apply where safety or 
weather conditions dictate otherwise" (St. Paul CMP policy 28). Conflict with this St. Paul CMP policy is not 
inherent in the scenario. 


Air, Land, and Water Quality (6 AAC 80,140): The air-, land-, and water-quality standard of the ACMP 
incorporates by reference all the statutes pertaining to, and the regulations and procedures of, the Alaska 
Department of Environmental Conservation. Policies developed by the coastal districts reinforce this 
requirement (CCMP 11.1 and 11.2 and BSCMP C-1). Additional policies are directed at more specific 
issues. For example, the use of best available technology is required for oil and gas operations (AECMP B-2 
and B-10 and BSCMP C-13), and significant degradation of water quality and natural productivity by the 
introduction of toxic effluents, oily water ballast, or toxic drilling muds is prohibited in the Unimak Pass area 
(the only portion of the Aleutians East CRSA that could be affected by Sale 107) (AECMP Q-5). The 
treatment of toxic and hazardous wastes also is addressed (BSCMP C-3, C-4 and C-9; AECMP B-5 and B-8; 
and St. Paul CMP 37 and 38). 


Anticipated discharges resulting from exploration, and development and production would be regulated 
through the statutes and regulations incorporated into the ACMP. In addition, two district CMPs have a 
policy specifically related to drilling discharges (AECMP B-9, BSCMP C-12). Water-quality degradation 
could have low effects during production because discharges of muds and cuttings would continue 
intermittently throughout the life of the field. However, best available and safest technology (BAST) 
requirements of MMS are designed to limit unavoidable, chronic, and accidental discharges. Even with the 
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implementation of BAST requirements, degradation of existing pristine water quality is likely in limited areas 
and for short periods. Should these effects occur near Unimak Pass, the results could conflict with the 
Aleutian East CRSA policy. The causal agent, however, would be different since the spill would be an 
accidental discharge rather than a deliberate discharge that could be regulated by the policy. The potential 
for effects on natural productivity was noted in the analysis of the habitat standard. 


Effects on air quality should remain within the air-quality standards set by the Federal Government and the 
State. Therefore, conflict with this coastal management standard should not occur. If development were 
concentrated nearshore, standards would be attained, although the current pristine quality would not prevail 
near the facilities. St. Matthew Island, the only area subject to the most stringent standards, is assumed 


SUMMARY: Statewide standards that were considered relevant for the analysis included those for coastal 
development and energy-facility siting, geophysical hazards, subsistence, habitats, and air, land, and water 
quality. Potential conflict with these standards was determined in several instances. However, the potential 
conflict usually was cither short-lived or related to the potential for an accidental oil spill, particularly along 
the transportation route. For example, overcrowding in the harbor at Unalaska, prohibited in the standard 
for energy-facility siting, should be short term. Oil spills create the largest effects that would conflict with the 
standards for subsistence and habitats. However, because oil is loaded from an offshore location, the route 
for shipping the oil is independent of siting decisions for a local shorebase. As a result, alternative-facility 
sites would not reduce the potential for conflict. Only safety and cleanup factors would be pertinent. Factors 
other than large oil spills also contribute to potential negative effects. Fuel spills from a barge located near 
St. Matthew Island or air traffic to and from St. Paul Island leave open the potential for conflict with the 
ACMP habitat standard. 


Planning for geophysical hazards, especially sea ice and superstructure icing, may generate more severe 
conflicts. The technology for these hazards is still evolving and it is possible that those reviewing 


apply to developments associated with the Navarin Basin Sale 107. The CCMP and BSCMP policies 
emphasize protection of subsistence activities and resources. With the exception of St. Lawrence Island, 
effects to subsistence typically occur outside these districts so that the site-specific policies would apply only 
for St. Lawrence Island. More general policies closely follow those of the State standards. Therefore, the 
potential conflicts are comparable to those described for the statewide standards. Policies for Unimak Pass 
contained in the Aleutians East CMP may be relevant, especially the policy relating to the potential for oil 
spills. But, as was noted previously, oil spilled along the transportation route can be addressed only 
indirectly. The St. Paul CMP incorporates the standards of the ACMP. New policies developed by the 
district allow for the development of support facilities for oil and gas activities and provide additional 
guidance for flight patterns. No inherent conflicts are evident between the potential development and the 
policies of the St. Paul CMP. 


CONCLUSION (Effects on Coastal Management): The effect of the base case as a result of exploration and 
development and production with respect to the ACMP is expected to be MODERATE. 


3. High Case: The MMS estimates undiscovered economically recoverable resources for 
the high case to be 2,160 MMbbls of oil (see Appendix A). It is assumed that natural gas resources are not 
economic and will not be analyzed as part of the proposed action (see Appendix A). A generic analysis of 
natural gas exploration, development, and production is contained in Section IV-K. In the high case, a total 
of 53 exploration and delineation wells would be drilled over a 6-year period (1992-1997) with a maximum of 
12 wells drilled in any year. Eight oil-production platforms would be installed between 1998 and 2001. Four 
hundred and sixteen production wells would be drilled between 1999 and 2004. Produced oil would be 
transported from the platforms to a terminal and loading facility on St. Paul Island via a 320-mi pipeline. All 
oil would be shipped to U.S. markets on 100,000-DWT tankers. Oil production would begin in the year 2003 


and cease in 2021. All marine-support operations would be out of Unalaska while St. Paul would serve as an 
air-support base. A complete discussion of the activities associated with the high case is contained in Section 
IL.A.3.a. 


a. Effects on Air Quality: 


(1) Air-Ouality Standards: Section [V.B.1.a contains information on air- 
quality standards and regulations. Under the high case, the peak exploration year includes 12 wells drilled 
from 5 rigs, the peak development year includes the installation of 2 production platforms, 160 mi of pipeline, 
and 84 production wells; the peak production year includes 185 MMbbls of oil. Table IV-18 lists estimated 
uncontrolled pollutants emissions for the peak exploration, peak development, and peak production years. 
Since the estimated maximum annual uncontrolled NO, emissions for exploration, development, and 

would exceed 250 tons per year, under the Federal and State of Alaska PSD Regulations the 
lessee would be required to reduce NO, emissions through application of BACT to the emission sources to 
reduce NO, emissions (Table [V-9). In addition, the lessee would have to employ BACT to emission sources 
to reduce emissions of all the regulated pollutants for the exploration, development, and production phases 
because these emissions will exceed the de minimis levels. An air-quality analysis performed using the OCD 
model for air pollutants emitted in the high case duc to Lease Sale 107 showed that maximum NO, 
concentration, averaged over a year, would be 0.06 and 0.36 ug/m’ for peak exploration and production, 
respectively, at the nearest shoreline (at St. Matthew Island) which are only 2.4 percent and 14.4 percent of 
the available PSD-Class-I increment for NO, (Table [V-19). Peak-development emissions were not modeled, 
but concentrations would be less than for peak production. The air-quality standards for NO,, including the 
Class I PSD increment, would be maintained by a large margin. The VOC is not expected to cause a 
violation of the ozone standard because of the extremely limited availability of NO,, low temperatures, and 
small ambient-ozone concentrations. 


Under the high case, crude oil would be transported by pipeline to St. Paul Island for storage and shipment. 
Onshore emissions from storage and loading of tankers would be subject to automatic application of BACT 
to ensure maintenance of air-quality standards under State of Alaska and EPA PSD permitting rules and 
procedures. Estimated emissions at St. Paul are given in Table [V-18. The VOC emissions (5,543 t) would 
be predominantly from oil storage and loading. Emissions of SO, would be primarily from tankers operating 
offshore of and near St. Paul Island. Because the SO, emissions would be scattered temporally and spatially 
and would come from a variety of moving sources, they cannot be accommodated by the OCD model. 
However, SO, emissions consequently would be spread over a greater area than VOC's, and would not be 
expected to concentrate near land. Impacts from air emissions in the high case duc to Lease Sale 107 on 
onshore air quality are expected to be less than 20 percent of the maximum allowable PSD-Class-I 
increments and would not make the concentrations of criteria pollutants in the onshore ambient air approach 
the air-quality standards by a large margin. 


(2) Other Effects of Air Quality: For a discussion of the effects of air 
pollution on vegetation and acidification of coastal tundra see Section IV.B.2.a. The coastal tundra 


ecosystem has a high susceptibility to sulfurous pollution. However, SO, emissions would be scattered 
temporally and spatially and would come from a variety of moving sources, 

and the concentrations and deposition of sulfurous pollutants would be well below the level of significant 
acidification of the coastal tundra, even locally (see Sec. [V.B.2.a). 


and burning of spilled oil. Under the high case, the probability of experiencing one or more blowouts in 
drilling the 557 production wells would be 84 to 91 percent. A gas blowout could release 20 t/day of gaseous 
hydrocarbons, of which 2 t/day would be nonmethane hydrocarbons classified as VOC. A gas blowout would 
release up to 0.03 t hydrogen sulfide gas per day. However, because most blowouts last 1 day or less and the 
total amount of SO, from blowouts would be much lower than normal, SO, emissions over the life of the 
field are expected to only a short-term, temporarily effect onshore. For additional information on gas 
blowouts see Section IV.B.2.a. 
£28 
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Table IV-18 


Estimated Uncontrolled Emissions 
for the Proposed Navarin Basin Sale 107 
(High Case) 
Pollutant (metric tons per year)” 
co NO, TSP so, voc 
High Case” 
Peak-Exploration Year 182.0 1,121.6 58.1 70.3 81.7 
Peak-Developmeat Year 716.3 3,717.1 1753 246.7 117.7 
Peak-Production Year 3,212,9 5,325.2 266.8 125.1 1,061.0 
Treatment 8.7 180.3 711 1,124.2 4,6778 
at St. Paul Island-- 
High Case Only” 


Sources: / USDOI, MMS, Alaska OCS Region, 1989. Computed from factors in Form and 
Substance (1983) and EPA (1985). 


¥ Emissions from onshore sources would be required to be reduced by application of BACT ia accordance 
with State of Alaska and EPA permitting procedures to air-quality standards. 


ni 
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Regulatory Limitations 
(High Case)” 

Pollutant Maximum Modeled PSD Class I 
and Averaging Concentration Aas-Quaiy Increment 

Time Onshore” Standards Limitations” 
Peak Exploration 
NO, (annual) 0.06 100 25 
Peak Production 
NO, (annual) 0.36 100 25 


Source: USDOI, MMS, 1988. 


V Measured in yg. 
* Pollutant concentrations at the shore attributable to the proposal as calculated by the OCD Model. 
¥ _ Annual arithmetic mean. 


Oil spills are a second accidental source of gaseous emissions. In the high case, the 4 spills greater than 
1,000 bbb! would release 200 to 404 t of VOC through evaporation. Smaller spills of less than 1,000 bbl 
occur more frequently than larger spills. The number of small spills projected for the high case is 572. 
Evaporation of these spills would release an additional 23.1 t of VOC over the life of the proposal. For 
additional information on oil spills see Section IV.A.2. 


SUMMARY: Impacts from air emissions in the high case due to Lease Sale 107 on onshore air quality are 
expected to be less than 20 percent of the maximum allowable PSD-Class-I increments and would not make 
the concentrations of criteria pollutants in the onshore ambient air approach the air quality standards. The 
pollutant concentrations over land due to exploration and production or accidental emissions under the high 
case would not be sufficient to cause temporary or long-term harm to tundra vegetation or to acidify even 
localized coastal tundra. Therefore, the effects of air emissions due to Lease Sale 107 on onshore air quality 
are expected to be low. 


CONCLUSION (Effects on Air Quality): The effect of the high case on air quality is expected to be LOW. 


b. Effects on Water Quality: A wide range of water-quality degradation could 
occur as a result of oil activities associated with the high case. Degradation could result from discharges of 


drilling muds and cuttings, miscellaneous discharges, the resuspension of bottom sediments during the 
placement of platforms and pipelines, and accidental hydrocarbon discharges due to spills, blowouts, and 
chronic small-volume spills. In the context of this analysis, LOCAL refers to an area of less than 1,000 km’ 
while REGIONAL refers to an area of at least 1,000 km’. 


(1) Platform Discharges: Exploration and production platforms would be 
expected to discharge bulk quantities of drilling muds and cuttings. As indicated in Section IV.B.2.b. other 


discharges are not expected to be significant pollutant sources. 


ili ings: The quantity of muds and cuttings discharged into the environment is dependent 
on the number of wells drilled and the depth of each well. During the exploration period (1992-1997) 37 
exploration wells and 16 delineation wells, averaging 8,000 ft in depth, would be drilled, and about 27,460 
tons of muds and 44,010 tons of cuttings would be discharged. During the development period (1999-2004), 
416 production wells, averaging 10,400 ft in depth, would be drilled from 8 production platforms, and from 
41,600 to 208,000 tons of muds and 366,000 tons of cuttings would be discharged into the environment. 


Drilling fluids typically form two plumes when discharged into the water column. The heavier materials 
settle to the seafloor slightly downcurrent of the discharge point. In shallow waters, deposition occurs within 
100 m of the discharge point with trace-metal cad suspended-solid concentrations reaching background levels 
within 1,000 m. Muds tend to dilute rapidly over space and time with concentrations being reduced three 
and four orders of magnitude within 100 m. Cuttings, due to their coarseness, settle rapidly and generally 
are deposited within 100 m of the well. For additional information on the behavior of discharged muds, see 
Section IV.B.2.b. 


Potentially toxic trace elements in drilling muds are a major concern. Trace metals expected in discharged 
drilling muds include arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, vanadium, and 
zinc. With the exception of nickel and copper, trace-metal concentrations in drilling discharges can occur in 
higher concentrations than in the average continental crust or in Alaskan OCS sediments. The maximum 
trace-metal concentrations in drilling-mud discharges are identified in Table IV-12. Only about 0.1 percent 
of the trace-metal concentration in drilling mud would be expected in the dissolved state and would be lost to 
the water column. The remaining metal would be bound in the solid state. Long-term leaching of metals 
from deposited muds would be insignificant (EPA, 1984). 


Water-quality regulations (Clean Water Act, Section 403(c)) allow a 100-meter mixing zone for initial dilution 
of drilling effluents. At the edge of the mixing zone, water quality must be met. Table IV-12 compares the 
marine-water quality 1-hour criteria with predicted dissolved-trace-metal concentrations at the edge of the 
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100-m mixing zone in water depths of 70 and 120 m. The dissolved concentration of trace metals at 100 m 
from the discharge point are within the acute marine-water-quality criteria. 


During exploration and delineation activities, 5 rigs would be present at any time; thus, a maximum of 0.15 
km’ of the sale area would have impaired water quality from muds and cuttings during the drilling periods 
(1993-1994). This impairment would exist only during periods of actual discharge and would rapidly dissipate 
on completion. During production, a maximum of 8 platforms would be in operation at any one time. 
Assuming that maximum discharge rates are limited by EPA to the same extent during production as during 
exploration, instantaneous discharges would be of the same order of magnitude in production as in 
exploration. About 0.24 km? of the sale area would have impaired water quality during the 
production-well-drilling period (2001-2004). The effect on local and regional water quality is expected to be 
very low. 


Formation Waters: Formation waters are produced from wells along with the oil. Over the life of the field, 
the volume of formation waters produced is equal to 20 to 150 percent of the oil-output volume (Collins et 

al., 1983). On this basis, the production of formation waters over the life of the field can be estimated at 432 
to 3,240 MMbblis. Discharge of formation waters would require an EPA permit and would be regulated so 

that water-quality criteria, outside an established mixing zone, would not be exceeded. 


If formation waters were reinjected or injected into different formations, no discharge of formation waters 
would occur and no effect would occur. If formation waters were discharged, the effect on water quality 
would be local and would continue for the life of the field. The effect on local water quality is expected to 
be moderate, while the effect on regional water quality is expected to be very low. 


(2) Sediment Resuspension: Sediment resuspension and bottom disturbances 
are likely to occur as a result of siting platforms and in the trenching and burial of subsea pipelines. The 
amount of disturbance associated with platform siting, anchor setting, and drilling would be minimal and 
restricted to the area immediately adjacent to the activity. Sediment levels would likely be reduced to 
background levels within several hundred meters downcurrent. 


In the high case, 320 mi of pipeline would connect production platforms and an oil terminal on St. Paul 
Island between 2000 and 2002. Assuming that the pipeline would be installed in a trench 6 to 7 ft deep and 
19 to 20 ft wide, about 682,000 ft? of sediment would be dredged or plowed and backfilled for each mile of 
pipeline. Dredging occurs at a rate of about 1 kilometer per day. Because dredging occurs at a rate of 1 km 
per day, the extent of the turbidity plumes would be about 3 km’ at any one time (a 1-km by 3-km area). 
See Section IV.B.2.b.(2) for additional information on the effects of dredging on water quality. 


Prior to any discharge, site-specific discharge of dredge or fill material into U.S. waters will be evaluated in 
followup environmental documents as required. Effects on water quality from dredging are expected to be 
local and shortterm. Effects on local water quality are expected to be low, while regional effects are 
expected to be very low. 


(3)  Qil Spills: In addition to permitted discharges, accidental oil spills are 
likely to occur. Four spills of 1,000 bbl or greater (and .43 tanker spills per port call) and two spills of 10,000 
bbl or greater would be expected for the high case. Also, 572 small spills totaling 2,519 bbl could be 
expected over the life of the field. Information on the effects of oil spills on water quality is contained in 
Section IV.B.2.b. An oil spill of 10,000 bbl would have a discontinuous area of 310 km’ after 30 days, during 
the winter season, and 830 km? after 30 days, during the summer season (Table IV-6). Assuming that two 
spills of 10,000 bbl or greater occurred, a minimum of 1,660 km? could be affected. For additional 
information on the effects of oil spills on water quality see Section IV.B.2.b.(3). 


Sustained degradation of water quality to levels above State and Federal criteria from hydrocarbon 


contamination is unlikely. Hydrocarbon concentrations from four oil spills of greater than 1,000 bbl could 
exceed the chronic criterion of 0.015 ppm total hydrocarbons on more than 1,000 km? for a short period of 
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time. Concentration above the acute criteria (1.5 ppm) are not anticipated. The persistence of individual oil 
slicks would be shortterm (less than 1 year). The small spills under 1,000 bbl estimated to occur over the life 
of the field would result in local chronic contamination. Effects of oil spills on water quality are expected to 


be low locally and regionally. 


SUMMARY: In the high case, water quality in the Navarin Basin would be affected by platform discharges 
(muds and cuttings and formation waters), sediment resuspension (drilling, and platform and pipeline 
placement), and oil spills. 


Discharges of muds and cuttings are regulated by the EPA such that water quality criteria must be met at the 
edge of the EPA-established mixing zone. The dissolved concentration of trace metals in muds and cuttings 
at 100 m from the discharge point, would be within the acute marine-water-quality criteria. This localized 
impairment would exist only during periods of actual discharge and would rapidly dissipate on completion. 
The effect on local and regional water quality is expected to be very low. 


The production of formation waters over the life of the field can be estimated at 432 to 3,240 MMbbls. 
Discharge of formation waters would require an EPA permit and would be regulated so that water-quality 
criteria, outside an established mixing zone, would not be exceeded. If formation waters were discharged, the 
effect on water quality would be local and would continue for the life of the field. The effect on local water 
quality is expected to be moderate, while the effect on regional water quality is expected to be very low. 


Effects on water quality from dredging would be local and shortterm. Turbidity would increase over a few 
km? in the immediate vicinity of dredging operations only during actual operations. Effects on local water 
quality are expected to be low, while regional effects are expected to be very low. 


Sustained degradation of water quality to levels above State and Federal criteria from hydrocarbon 
contamination is unlikely. Hydrocarbon concentrations from four oil spills of greater than 1,000 bbl could 
exceed the chronic criterion of 0.015 ppm total hydrocarbons on more than 1,000 km? for a short period of 
time. Concentrations above the acute criteria (1.5 ppm) are not anticipated. Effects of oil spills on water 


quality are expected to be low locally and regionally. 


CONCLUSION (Effects on Water Quality): The effect of the high case on water quality is expected to be 
MODERATE locally and LOW regionally. 


c. Effects on Fisheries Resources: Under the high case scenario, oil activities 
would be greater than the base case. Drilling activity, volumes of drilling discharges, and seismic-survey 
activity would be increased in the high case. Additionally, a pipeline would be used to transport produced oil 
rather than offshore loading which would be the mode of oil transportation in the base case. 


In the high case, four oil spills of 1,000 bbl or greater and two spills of 10,000 bbl or greater would be 
expected. Spills would be expected to occur from all offshore activities, including transportation. An oil spill 
of 1,000 bbl would influence an ocean-surface area of no more than 66 km? in the winter and 180 km’ in the 
summer after 3 days. A 10,000-bbl spill would contact an discontinuous area of 210 km? in the winter and 
580 km’ in the summer after 3 days (Table IV-6). After 30 days, in either season, any remaining oil would 
be in concentrations nontoxic to eggs, larvae, and adults of finfish and shellfish. Under the high case, the 
expected numbers and volumes of oil spills would not contact an appreciable segment of the total fisheries 
habitat of the Navarin Basin and eastern Bering Sea. Also the densities of the various species are such that 
appreciable numbers would not be contacted by oil spills. 


Exploration and development drilling effluents in the form of muds and cuttings, affect a very limited area 
extending no more than 100 m from the discharge point (Ayers et al., 1980b). Effluents from the 61 drill 
locations would affect a very small amount of the fisheries habitat in the Navarin Basin. In some areas, 
discharged material might provide habitat for sessile and other benthic marine life. 
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Post lease seismic surveys (airguns and their equivalents) used to site exploration and development platforms 
have generally innocuous effects on fisheries resources. Although the amount of seismic activity in the high 
case would increase from that of the base case, the effects on the fisheries resources of the Navarin Basin 
would be very low. 


The installation of 320 mi of pipeline to transport oil would create a temporary disturbance to about 65 km’ 
of benthic habitat and limited turbidity during construction. However, this habitat disruption would soon 
cease and the turbidity wouid dissipate. 


SUMMARY: The expected number of spills resulting from the high case does not indicate that a sufficient 
area would be covered by oil spills to have an adverse effect on the fisheries resources of the Navarin Basin 
and eastern Bering Sea. Likewise, the number of production platforms with associated seismic activity and 
drilling discharges do not indicate a significant degradation of fisheries habitat or a decline in fish 
populations. Pipeline construction would have a short-term effect on benthic habitat; however, the amount of 
habitat effected would be small compared to the amount of habitat in the Navarin Basin area. Turbidity 
associated with pipeline construction would affect a small area and dissipate rapidly. 


CONCLUSION (Effects on Fisheries Resources): The effect of the high case on fisheries resources is 
expected to be VERY LOW. 


d. § Effects on Marine and Coastal Birds: In the following discussion, modeled-spill 
trajectories are as described for the base case; however, as a result of the increase in the projected resource, 
the potential number of oil spills is increased from one to four, thereby elevating substantially the probability 
of spill occurrence and contact with specific target areas. In particular, the probability of one or more 1,000- 
bbl-or-greater spills occurring and contacting target areas in the vicinity of the sale area shelf break 
(Biological Resource Areas 6-9) within 30 days ranges from 20 to 78 percent, while southeast of the sale area 
(Biological Resource Areas 24-26) probabilities range from 32 to 62 percent. Elsewhere, the probability of a 
spill occurring and contacting the St. Matthew Island area (Biological Resource Areas 3-5) increases from 1 
to 3-8 percent, the Pribilof Islands area (Biological Resource Area 2) increases from 4 to 53 percent, and the 
Unimak Pass area (Biological Resource Area 1) increases from 4 to 34 percent. Under this scenario, the St. 
Lawrence Island area still is not contacted, but the probability of a spill occurring and contacting the Nunivak 
Island area increases from nil to 2 percent. 


The general effect of the increase in the projected number of spills is to elevate the probability that wildlife 
populations could be contacted by an oil spill to well above that projected for the base case, as well as to 
increase the number of spills that potentially could occur and contact a given resource area. The potential 
effect of the latter would be to elevate the level of effect by increasing the proportion of a population 
contacted, which may, in turn, result in a longer interval required to achieve population recovery. A 
summary of potential effects on these populations if the areas indicated were contacted by an oil spill is 
provided in Table IV-20. 


Reflecting the larger resource estimate, the number of helicopter flights between St. Paul and the sale area 
or barge near St. Matthew Island would increase to a peak of 120 trips per month during exploration, and 

240 and 120 trips per month during development and production, respectively (base case = 60, 60, and 30, 

respectively). The number of tanker trips increases to 176 per year during peak production (from St. Paul, 
where oil storage and loading facilities would be constructed, rather than offshore-loading platforms). 


(1) Sale Area: The high probability of oil spills occurring and contacting the 
ice-front habitat when substantial numbers of overwintering birds and spring migrants are present suggests 
that oil-spill effects might exceed moderate, at least in late spring; however, with one potential exception 
(spectacled eider in the winter/spring season) densities are not high except in scattered areas, and birds from 
specific colonies may not yet be concentrated in particular areas, thus, effects under this scenario are likeiy to 
remain low in winter and early spring (spectacled cider = moderate), and moderate in late spring. During 
summer and fall periods, marine bird densities are low, except for occasional concentrations along the shelf 
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Table IV-20 


Potential Effects of Oil Spills on 
Marine Bird Populations 
(High Case)” 

Area Winter /Spring Summer/Fall 

Sale Area (Pelagic) LOW-MODERATE”~ LOW-MODERATE”~ 
St. Matthew Island Vicinity MODERATE-HIGH” HIGH-VERY HIGH“ 
St. Matthew Island Inshore MODERATE-HIGH” HIGH-VERY HIGH“ 
Pribilof Islands MODERATE-HIGH” HIGH-VERY HIGH“ 
Pribilof/Unimak Pass Corridor MODERATE-HIGH” MODERATE-HIGH™ 
East Aleutians /Unimak Pass MODERATE-HIGH” HIGH-VERY HIGH“ 


Source: USDOI, MMS, 1989. 


Vv 


Effects that could occur if marine bird populations in the indicated areas were contacted by an oil spill; 
the probability of a spill actually occurring in these areas (see Tables E-19 and E-21 for these 
probabilities) has not been considered in determining these effects. The effect on marine bird 
populations that is expected to occur as a result of this sale (i.c., probability of an oil spill actually 
occurring and contacting populations in the areas considered) is given in the text under the conclusion. 
MODERATE effect during spring migration when large numbers of migrant and/or prebreeding birds 
HIGH effect during spring migration when large numbers of migrant and/or prebreeding birds are 
present; otherwise, MODERATE effect during the winter period when bird densities are low. 

Higher level effect if the projected mortality is concentrated within one or two species; lower level 
effect if the projected mortality is spread over all species likely to be present in a given area. 
MODERATE effect in summer when foraging birds are present; potentially HIGH effect in fall when 
migrant birds also are present. 


break in fall, and effects of oil spills are likely to be low in summer and low to moderate in fall. Disturbance 
from projected frequent helicopter traffic during exploration, development , and production could have low 
effects on overwintering and migrant bird populations present in late spring. 


(2) St. Matthew Island and Vicinity: The relatively low probability of spills 
occurring and contacting the St. Matthew Island area under this scenario suggests that adverse effects are 
likely to be limited. However, if spills were to enter the area in the winter/spring period when overwintering 
birds are numerous, effects could be moderate to high, especially with regard to this being a potential 
overwintering area of the spectacled cider; in late spring, when prospective nesting birds are concentrated 
near the islands, high effects could accompany an oil spill. During the summer and early fall when densities 
are high, effects could reach high to very high levels. Likewise, any substantial release of fuel from a barge 
or supply vessel in the area could have similar effects. Since a support barge is expected to be moored some 
distance offshore of St. Matthew Island during exploration activities, the effect of helicopter traffic there is 
not likely to exceed a low level. 


(3)  Pribilof Islands and Vicinity: Oil storage on St. Paul Island, the potential 
for in-port spills, and subsequent tankering to southern ports results in a greater than even probability (53- 
56%) of spills occurring and contacting marine birds in the Pribilof Islands area within 30 days. In winter 
and early spring, bird densities are relatively low in this area and potential oil-spill effects are not likely to 
exceed moderate. Bird densities increase substantially as prospective nesters arrive in late spring, creating a 
situation where high oil-spill effects could occur. Summer and early fall densities are even higher with the 
occurrence of large concentrations of foraging birds in specific areas, including along the shelf break; thus, 
the potential exists for high to very high effects from oil spills. As a result of their location outside the 
probable flight path of air traffic from St. Paul Island to the sale area, most seabird colonies here are not 
expected to experience greater than low effects on reproductive behavior and success from aircraft 
disturbance during the exploration, development, and production phases. Likewise, as a result of low nesting 
density, effects from disturbance on waterfowl are expected to be very low. 


(4) Unimak Pass and Vicinity: Production phase tanker traffic through 
Unimak Pass places overwintering and migrant marine birds at substantial risk, as well as summer residents 
nesting in eastern Aleutian colonies. Potential effects in winter and early spring, as well as during the late 
spring-migration period, could range from moderate to high. In summer and early fall, oil contact of large 
concentrations of foraging marine birds could result in high to very high effects in this area. Disturbance 
effects from vessel traffic through the pass is expected to be very low. 


CONCLUSION (Effects on Marine and Coastal Birds): The effect of the high case on marine and coastal 
birds is expected to be HIGH. 


e. Effects on Pinnipeds, Polar Bear and Sea Otter: In the following discussion, 
modeled-spill trajectories are as described for the base case; however, as a result of the increase in the 


projected resource, the potential number of oil spills is increased from one to four, thereby elevating 
substantially the probability of spill occurrence and contact with specific target areas. In particular, the 
probability of one or more spills occurring and contacting target areas in the vicinity of the sale area shelf 
break (Biological Resource Areas 6-9) within 30 days ranges from 20 to 78 percent, while southeast of the 
sale area (Biological Resource Areas 24-26), probabilities range from 32 to 62 percent. Elsewhere, the 
probability of a spill occurring and contacting the St. Matthew Island area (Biological Resource Areas 3-5) 
increases from 1 to 38 percent; the Pribilof Islands area (Biological Resource Area 2) increases from 4 to 56 
percent as a result of oil storage on St. Paul Island, the potential for in-port spills, and tankering to sduthern 
ports; and the Unimak Pass area (Biological Resource Area 1) increases from 4 to 34 percent. Under this 
scenario, the St. Lawrence Island area still is not contacted, but the probability of a spill occurring and 
contacting the Nunivak Island area increases from nil to 2 percent. 


The general effect of the increase in the projected number of spills is to elevate the probability that wildlife 
populations could be contacted by an oil spill to well above that projected for the base case, as well as to 
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increase the number of spills that potentially could occur and contact a given resource area. The potential 
effect of the latter would be to elevate the level of effect by increasing the proportion of a population 
contacted which may, in turn, result in a longer interval required to achieve population recovery. A summary 
of potential effects on these populations if the areas indicated were contacted by an oil spill is provided in 
Table IV-21. 


Reflecting the larger resource estimate, the number of helicopter flights between St. Paul and the sale area 
or barge near St. Matthew Island would increase to a peak of 120 trips per month during exploration, and 
240 and 12 per month during development and production, respectively (base case = 60, 60, and 30, 
respectively). Peak numbers of supply-vessel trips increase to 6 per month during exploration, and 240 and 
80 per month during development and production, respectively (base case = 30, 60, and 20, respectively). 
Additional flights probably would take place to support spill cleanup activities if a spill were to occur. The 
number of tanker trips increases to 176 per year during peak production (from St. Paul, where oil storage 
and loading facilities would be constructed, rather than offshore-loading platforms), and seismic vessels are 
expected to run 5,941 and 2,708 trackline mi during exploration and development, respectively (base case = 
1,816 and 2,135 trackline mi, respectively). 


(1) Pacific Walrus: The high probability of oil spills occurring and contacting 
the ice front and southern pack-ice habitat of the sale area in winter and spring where walrus are likely to be 
concentrated and may be vulnerable due to breeding activities or the presence of calves, suggests that the 
population could experience several oil spills over the life of the field, and thereby prolong its recovery to 
original levels. It is expected that the level of effect under these circumstances in winter would remain low 
but in spring could become high (Table IV-21). Elsewhere in the pack ice, the ice front, the vicinity of St. 
Matthew Island, and in pelagic waters away from concentrations of females and calves, effects are likely to 
remain low. Likewise, in summer, effects are likely to be low in the sale area and elsewhere. 


If helicopter traffic between St. Paul and the sale area or vicinity of St. Matthew were restricted to relatively 
narrow corridors, disturbance effects would likely remain low in winter and spring and very low in summer 
and fall. If disturbance from this source became more widespread in winter and spring, effects could become 
moderate and potentially elevate the aggregate effect of oil spills plus disturbance above that for oil spills 
alone. Vessel traffic is not expected to have a significant effect on the walrus population. 


CONCLUSION (Effects on Pacific Walrus): The effect of the high case on Pacific walrus is expected to be 
MODERATE. 


(2) Northern Fur Seal: The high probability of oil spills occurring and 
contacting primary fur seal habitats (Biological Resource Area 24; 32-62%), including the Pribilof Islands and 
vicinity, the southeastern Bering Sea shelf-break area, the broad corridor between the Pribilofs and the 
eastern Aleutian Islands, and Unimak Pass (where substantial numbers may be concentrated during 
migration or foraging trips from May through November), suggests that the population could experience 
several spills over the life of the field, thereby prolonging its recovery to original levels. When concentrated 
near the Pribilofs in late spring, mature males could experience high effect levels, although when they are 
territorial, low effects are most likely (Table IV-21). In pelagic areas further from the islands, effects on the 
relatively low densities present during this time of year are not likely to exceed low levels. 


In summer, when a substantial proportion of the fur seal population is concentrated in the vicinity of the 
Pribilofs and females are making repeated foraging trips, as much as 25 percent of the population could be 
involved in each oil-spill event and very high effects potentially could result if repeated spills occur. In 
pelagic foraging areas further offshore, along the nearby shelf break, and between the islands and Unimak 
Pass (where tens of thousands of seals may be contacted by an oil spill), effects could be high, particularly if 
spills are repeated. Fur seals do not occur in the sale area in large numbers, so potential effects there are 
low. Since fur seals remain numerous in the vicinity of the Pribilof Islands until November, potential effects 
of oil spills in this area in fall remain very high. In pelagic areas, potential effects remain high with females 
continuing to make frequent foraging trips in the fall. ——— 
fg 
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Table IV-21 
Potential Effects of Oil Spills on Pinniped and Polar 


Bear Populations 
(High Case)" 
Pacific Northern Ice Polar 
Area Walrus Fur Seal Seals” Bear 
Sale Area (Pelagic) 
Winter/Spring HIGH” LOW MODERATE LOW 
Summer/Fall LOW LOW LOW” ad 
St. Matthew Island 
Winter/Spring Low“ LOW LOW LOW 
Summer/Fall LOW LOW Low” ad 
Pribilof Islands 
Winter/Spring LOW HIGH” Low” ad 
Summer/Fall ad VERY HIGH Low” ad 
E. Aleutians /Unimak 
Pass 
Winter /Spring ad LOW ad ad 
Summer/Fall ad HIGH ad ad 


Source: USDOI, MMS, 1989. 


Vv Effects that could occur if marine mammal populations in the indicated areas were contacted by an oil 
spill; the probability of a spill actually occurring in these areas (see Tables E-19 and E-21 for these 
probabilities) has not been considered in determining these effects. The effect on marine mammal 
populations that is expected to occur as a result of this sale (i.¢., probability of an oil spill actually 
occurring and contacting populations in the areas considered) is given in the text under 
CONCLUSION. 

2/ Includes spotted, bearded, ribbon, and ringed seals. 

¥ HIGH effect during spring migration when migrant females with calves are present; otherwise, LOW 
effect during the winter period when individuals/groups are scattered over a large area. 

“MODERATE disturbance effect could result in an elevated aggregate effect. 

*/ Primarily ribbon seal (spotted seal in May-June). 

Not typically present in these areas, or present only under unusual winter conditions. 

/ Spotted and ribbon seals only. 

* HIGH effect only in late spring when breeding males are present; otherwise, LOW effect. 


numbers of individuals that could be contacted decline, effects decrease to a moderate and then to a low 
level. In winter, relatively few fur seals remain in this region, and potential oil-spill effects are low. 


Frequent helicopter traffic between St. Paul and the sale area, as well as potentially increased commercial air 
traffic and construction and operational noise associated with an oil terminal, could cause low-level- 
disturbance effects among bull seals returning in late spring to establish territories. In summer and fall, large 
numbers of fur seals could be subject to disturbance by air traffic; however, wildlife appear to routinely 
habituate to such disturbance factors, and even those rookeries in the vicinity of the airport could be avoided 
through the use of appropriate flight corridors; thus, effects are not likely to exceed moderate. Disturbance 
effects could contribute to the potential oil-spill effects described above; however, none are likely to be 
sufficiently adverse to elevate the aggregate effect of spills plus disturbance above that for oil spills alone. 


CONCLUSION (Effects on Northern Fur Seal): The effect of the high case on northern fur seals is 
expected to be HIGH. 


(3) Ice Seals: The high probability of oil spills occurring and contacting the 
ice front and southern pack-ice habitats (Biological Resource Areas 6-9) of the sale area in winter and spring 
(20-78%), where ice seals (spotted, bearded, ribbon, ringed) are likely to be concentrated and may be 
vulnerable (especially in spring) due to breeding activities, presence of pups, or molting, suggests that these 
populations could experience several oil spills over the life of the field, thereby prolonging recovery to 
original levels. However, adults of these species probably are relatively insensitive to effects from short-term 
oiling, and, even in optimum habitat, population densities are low, thus, effects are not expected to exceed 
moderate levels (Table IV-21) in this area and low elsewhere. Except for the spotted seals’ use of coastal 
areas and islands and the low densities of ribbon seals in pelagic habitat, few ice seals frequent the 
southeastern Bering Sea in summer and fall, so potential effects should be low. Spills are not likely to occur 
and contact spotted seals occupying the St. Matthew Island area (Biological Resource Areas 3-5; probability 


= 3-8%), and, because they represent a small proportion of the regional population, potential effects are not 
likely to exceed a low level. 


The effects of frequent helicopter traffic between St. Paul and the sale area on ice seals in winter and spring 
could include interference with breeding activities, possible adverse effects on pups, and avoidance of some 
preferred habitat if seals are displaced from the vicinity of a flight corridor. However, densities are low, and 
numbers of individuals affected should be minimal, effects localized, and not likely to exceed a low level. 
Since virtually all spotted, bearded, and ringed seals vacate the area in summer and fall, and ribbon seals are 
present at low densities, aircraft and vessel noise is likely to have only very low effects. No disturbance effect 
is likely to be sufficiently adverse to elevate the aggregate effect above that for oil spills alone. 


CONCLUSION (Effects on the Ice Seals): The effect of the high case on ice seals is expected to be 
MODERATE. 


Harbor Seal: Since harbor seals are not generally found in the sale area or vicinity, those most vulnerable to 
an oil spill occupy the western Alaska Peninsula/eastern Aleutians area and the Pribilof Islands. Potentially 
the most significant factors for this population are oil spills from tankers transiting Unimak Pass or passing 
near the Pribilofs, and fuel spills from support vessels staging at Unalaska. Although adults are not likely to 
be killed directly through contact with oil, if an oil spill were to contact a rookery area the pups are likely to 
experience substantial mortality and disruption of female-pup bonding could be a serious consequence. 
However, rookeries nearest the pass area are in bays on the north side of the Alaska Peninsula (Everitt and 
Braham, 1980) where the probability of spill occurrence and contact is less than 5 percent. The unknown 
factors causing the dramatic decline in this species in recent decades probably are the most significant threat 
to this population, although recent censuses at one major site suggest the population there has been relatively 
stable during the 1980’s (Pitcher, 1990). 


Conclusion: The effect of the high case on the harbor seal is expected to be LOW. 


—_ * 


Sea Otter: Since the sea otter, a species that is extremely sensitive to direct contact with oil, is not found in 
the sale area or vicinity, those most vulnerable to an oil spill occupy the western Alaska Peninsula/eastern 
Aleutian Islands area. Potentially the most significant adverse factors for this population are oil spills from 
tankers transiting Unimak Pass and fuel spills from support vessels staging in Unalaska. Since sea otters are 
highly susceptible to oiling, several tanker oil spills in the Unimak Pass area, where a substantial proportion 
of the regional population resides, could result in significant reductions of their regional population. 
Disturbance from oil-spill containment and cleanup activities also could have a substantial effect on the 


regional population. 
Conclusion: The effect of the high case on the sea otter is expected to be HIGH. 


(4) Polar Bear: Although polar bears are very sensitive to oil exposure, their 
presence only in winter and spring, low density south of St. Lawvonce Island, solitary habits, and ability to 
iat oh oF Gain suggest that few would be contacted even by repeater '» ‘s in the vicin'ty of the sale 
area, and, thus, potential oil-spill effects on their regional population are likely to be low (Table IV-21). 


Frequent helicopter traffic between St. Paul and the sale area in winter and spring could displace polar bears 
from the general vicinity of the flight corridor; however, densities are likely to be low and effects localized 
and not likely to exceed a low level. Disturbance effects are not likely to be sufficiently adverse to elevate 
the aggregate effect of oil spills plus disturbance above that for oil spills alone. 


CONCLUSION (Effects on Polar Bear): The effect of the high case on polar bears is expected to be LOW. 
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would be a substantial increase in noise and disturbance activities and the potential for oil-spill/whale 
interactions. The increase from the base case of the numbers of exploration rigs (from 2 to 5) and 
production platforms (from 2 to 8) and the associated increases of seismic and support activities would 
increase the potential for interactions resulting in noise and disturbance effects. 


Whale-use areas or oil-spill-risk-analysis targets within or adjacent to the sale area that could be coutacted by 
spilled oil are detailed in Appendix E. Since the resource estimate has increased, the potential number of 
1,000-bbl-or-greater oil spills has increased from one (base case) to four, thereby elevating substanti:"'v the 
probabilities of spills occurring and contacting the various biological resource areas. For example, the 
probabilities of the shelf-break area (Biological Resource Areas 7-9) being contacted increase from 16 to 38 
percent for a spill of 1,000 bbl or greater within 10 days in the base case to 50 to 75 percent in the high case. 
Also, the important Unimak Pass migration corridor (Biological Resource Area 1) would increase its percent 
chance of contact from 3 to 33 percent. St. Matthew and St. Lawrence Island areas remain at low-risk levels 
(1 and nil, respectively), while the Pribilof Islands (Biological Resource Area 2) would increase from a 2- to 
a 48-percent chance. Overall, increases in the number of spills and the probabilities of contact with whale- 
use areas clevate the potential that endangered whales would encounter effects from an oil spill. 


SUMMARY: All the endangered cetaceans affected by base-case activities would be exposed to a higher 
potential for experiencing effects from noise and disturbance activities and oil spills in the high-case scenario. 
Reactions by endangered cetaceans to noise and disturbance activities and oil spills have been described for 
the base case (see Sec. IV.B.2.f). The combined effects from noise and disturbance and potential oil spills 
could cause population declines in the affected areas, resulting in distribution changes that could range in 
recovery from 1 to 10 years. Overall effect levels are expected to be from low to high. 


: The effect of the high case is expected 


so be LOW Sor the gray ond sperm whales, MODEIRATS for the bowbeod, fia, and humpheck whales and 
HIGH for the right whale. 
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Steller (northern) Sea Lion: Winter/spring occurrence of male sea lions in the ice front would place them at 
moderate to high risk (probability of oil-spill occurrence and contact is 14-75% in the sale area, [Biological 
Resource Areas 6-9] and 2-27% outside the sale area [Biological Resource Areas 5 and 24]), but the low 
densities and apparent low susceptability of adults to hypothermia suggest that potential oil-spill effects are 
likely to be moderate. Sea lions arriving in the Pribilofs (Biological Resource Area 2) at this time (spill 
probability of 48%) could be subject to moderate effects prior to territory establishment. Elsewhere, in 
pelagic areas, the eastern Aleutians, and the St. Matthew polynya, effects are likely to be moderate. 


In summer and fall, sea lions are most vulnerable to oil spills in the Pribilof Islands (Biological Resource 
Area 2), eastern Aleutian/Unimak Pass area (Biological Resource Area 1), and the Pribilof/Aleutian 
corridor (Biological Resource Area 26) where substantial rookeries are located and females make frequent 
foraging trips offshore. These factors increase the potential for oil contact and subsequent pup 
contamination in the above areas where probability of spill occurrence and contact is 48 percent, 33 percent, 
and 57 percent, respectively. The relative proportion of the Bering Sea population potentially affected by a 
spill contacting the Pribilof and eastern Aleutian areas, as well as the substantial population declines in the 
areas, suggest that effects of repeated spills could range from high in the Pribilofs and the Pribilof/Aleutian 
corridor to very high in the Aleutians. Elsewhere, in pelagic areas away from major use zones and at St. 
Matthew Island, oil-spill effects are not likely to exceed a moderate level. 


As a result of few individuals potentially being affected and their separation from aircraft routes, noise and 
disturbance effects f  ‘requent helicopter traffic between St. Paul and the sale area experienced by sea 
lions occupying the x. at in winter/spring and the St. Matthew and Pribilof areas in summer/fall are 
likely to be very lo... None is likely to be sufficiently adverse to elevate the aggregate effect of oil spills plus 
disturbance above that for oil spills alone. 


CONCLUSION (Effects on Steller Sea Lion): The effect of the high case on Steller sea lions is expected to 
be HIGH. 


(3) Effects om Endangered and Threatened Birds: The increase of noise and 
disturbance and oil spills would increase the leve! of effects for the short-tailed albatross (the only 
endangered or threatened bird species in the arca). Since the population is very small and is dispersed over 
a wide oceanic range, it is expected that only a limited encounter would ever occur with industry activity, 
resulting in a minor change in distribution and abundance. 


irds): The effect of the high case on the short- 
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tailed albatross is expected to be 


g  § Effects on Nonendangered Cetaceans: The high case would represent a 
significant increase for potential exposure of nonendangered cetaceans to OCS activities. There would be a 
substantial increase in noise and disturbance activities and the potential for oil-spill/whale interactions. The 
increase from the base case of the numbers of exploration rigs (from 2 to 5) and production platforms (from 


2 to 8) and the associated increases of seismic and support activities would increase the noise and disturbance 
effects. 


Whale-use areas or oil-spill-risk-analysis targets within or adjacent to the sale area that could be contacted by 
spilled oil are detailed in Appendix E. Since the resource estimate has increased, the potential number of 
1,000-bbl-or-greater oil spills has increased from one (base case) to four, thereby elevating substantially the 
probabilities of spills occurring and contacting the various biological resource areas. For example, the 
probabilities of the shelf-break area (Biological Resource areas 7-9) being contacted increase from 16 to 38 
percent for a spill of 1,000 bbl or greater within 10 days in the base case to 50 to 75 percent in the high case. 
Also, the important Unimak Pass migration corridor would increase its percent chance of contact from 3 to 
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33 percent. St. Matthew and St. Lawrence Island areas remain at low-risk levels (1 and nil, respectively), 
while the Pribilof Islands would increase from a 2- to a 48-percent chance. Overall, increases in the number 
of spills and the probabilities of contact with whale-use areas elevate the potential that nonendangered 
whales would encounter effects from an oil spill. 


SUMMARY: All the nonendangered cetaceans affected by base-case activities would be exposed to a higher 
potential for experiencing effects from noise and disturbance activities and oil spills in the high-case scenario. 
Reactions by nonendangered cetaceans to noise and disturbance activities and oil spills would be as described 
for the base case (see Sec. IV.B2g). The combined effects from noise and disturbance and potential oil 
spills would cause population declines in local affected areas, resulting in some distributional changes that 
could range in recovery from 2 to 10 years. 


The effect of the high case on all nonendangered 
cetaceans is expected to be MODERATE. 


h. Effects on the Commercial Fishing Industry: Navarin Basin commercial trawl 
fisheries operate mostly along the continental shelf break while crab fisheries are now largely in the 
immediate vicinity of St. Matthew Island. A longline fishery for sablefish and cod may be conducted at times 
in the southern reaches of the basin. The trawl fisheries are limited to the ice-free months whil< the short- 
season fishery for blue king crab takes only a matter of a few days in the fall to harvest the annual quota. 


The principal hazard to Navarin Basin commercial fishing in the high case would be oil-fouled fishing gear or 
a tainted catch of groundfish or crab. Scismic-survey and other oil-related vessel traffic contacting and 
causing damage to or loss of fixed commercial gear (crab pots, buoys, and lines) would be an additional 
hazard. Of lesser effect would be the closure of a fishing area by the presence of a pipeline or platform. 


While only one oil spill of 1,000 bbl or greater expected to occur during the life of the field for the base case, 
four spills would be expected for the high case. Even with four spills of 1,000 bbl or greater, the effects on 
the commercial fishing industry would be very low because the small areal extent of a spill (Ford, 1985) and 
the short period of toxicity preclude any significant effect on commercial fishing activities. Only the intensive 
and concentrated pot fishery near St. Matthew Island would be vulnerable to an oil spill. An oil spill could 
foul gear and be lethal to tanked catches or render these catches unmarketable due to tainting (real or 
perceived). The oil-spill risk to Biological Resource Areas 3, 4, and 5 from a 1,000-bbl-or-greater spill and a 
10,000-bbl-or-greater spill, after 30 days, would be no greater than 8 percent and 4 percent, respectively. The 
continental shelf break (Biological Resource Areas 6-9) is at a higher risk of being contacted by an oil spill, 
but these areas are not trawied intensively at this time. The probability of a 1,000-bbl-or-greater oil spill 
occurring and contacting the shelf-break areca within 3 days would be no greater than 70 percent. Even if a 
closure to fishing occurred, the closure would be short term because the oil spill would be carried away from 


Drilling discharges would increase in the high case but would be limited to areas near drilling platforms; 

hence, discharges would not have an extensive effect on commercial fishing. As discussed in the base case, 
the volumes discharged, while seeming large, would not alter a significant area of benthic habitat nor would 
the discharges be in concentrations sufficient to have a toxic effect to finfish and shellfish any distance from 


Ocean-use conflicts between the oil and fishing industry might occur if seismic surveys were conducted in 
areas where fixed gear is set, but this could be avoided with communication between the two industries to 
insure that intensively fished areas are surveyed during closed fishing periods. It also would be necessary for 
the trawl fisheries to avoid pipelines and platforms. However, the area lost to fishing would be only a small 
fraction of the total area available for fishing in the Navarin Basin. About 640 acres would be unavailable for 
fishing. 
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SUMMARY: Oil spills could disrupt fishing activities through the fouling of gear or the tainting of catch; 
however, it does not appear that the oil-spill risks to fishing areas would be high. The four expected oil spills 
of 1,000 bbl or greater would have a limited areal extent. Also, the fishing seasons are for the most part 
quite abbreviated, so their likelihood of oil- spill contact would be reduced. Platform discharges would not 
affect a large area and would be limited to the areas around the 61 drilling locations. The amount of arca 
closed to the fishing industry would be very small. Scismic-survey activity would have little effect on 
commercial fishing activities if it is conducted outside of the intensely fished periods. In summary, the above 
activities would effect very little of the area used for commercial fishing. 


CONCLUSION (Effects on the Commercial Fishing Industry): The effect of the high case on the 
commercial fishing industry is expected to be VERY LOW. 


Effects on Local Employment: Direct effects on employment in the region 
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2003 with 4,409 FTE jobs. After the year 2003, employment would average around 2,400 jobs. The majority 
of these jobs would be offshore and would almost exclusively be held by commuters who lived outside of the 
region (in other parts of Alaska or outside of Alaska). A large share of the remaining employment--onshore 
jobs in Unalaska and St. Paul--would be held by nonresident workers who would live in enclaves. These 
commuting offshore and nonresident onshore workers would not have significant effects on local communities 
because they would generally be passing through only to connect with air transportation. See Appendix B for 
details concerning community population assumptions for the high case. Some permanent residents of the 
communities of St. Paul and Unalaska would be employed in petroleum-related activities and a discussion of 


(1) St. Paul: Construction of an air-support facility on St. Paul Island for 
exploration would begin in 1992, generating an estimated 303 new jobs. A smaller number of jobs would be 
generated in the operation of this facility from 1993 through 1998. Construction employment would again 
ene ene eee ee 
activities (1,626 jobs). The operation of the air-support facility and the oil terminal would employ about 758 
people from 2002 to 2019. In the base case, it was assumed that an estimated 75 percent of both the 
construction and operation jobs would be filled by non-residents who would be housed in a petroleum 
industry enclave on St. Paul. These percentages were reduced for the high case because of limitations on the 
growth of the permanent resident labor force in response to the large number of petroleum industry-related 
jobs. 


Figure IV-8 indicates the number of onshore jobs assumed to be filled by permanent residents of the 
community of St. Paul compared with the number of jobs without the proposed sale. Of long-range 
significance, are the 102 production-phase jobs projected for the years 2005 to 2019 filled by permanent St. 
Paul residents--a 63-percent increase in employment. The majority of these jobs would be in unskilled 
positions. However, as residents of St. Paul gained experience in petroleum-related activities, some 
individuals could move into more skilled positions. In addition, a small number of St. Paul residents (less 
than 5) might obtain several of the less specialized, offshore-production-phase jobs. No attempt was made to 
estimate the magnitude of the decline in petroleum-related local employment as production declines in the 
latter years of the study period. 


The local economy would benefit greatly from the increased employment opportunities for permanent St. 
Paul residents in activities related to the proposed sale. As discussed in Section III.C.2, current levels of 
unemployment are high, and the future performance of the economy of St. Paul in creating jobs is uncertain 
due to the recent elimination of Federal subsidies for essential services, the elimination of the commercial 
harvest of fur seals, and the unpredictable outcome of attempts to establish commercial halibut fishing and 
onshore fish-processing ventures. The higher employment levels associated with the proposed sale would 
provide a large addition to the economic base of St. Paul. 
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FIGURE IV-8. ST. PAUL PERMANENT RESIDENT EMPLOYMENT, NO-SALE AND HIGH CASES 
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FIGURE V-9. UNALASKA RESIDENT EMPLOYMENT, NO-—SALE AND HIGH CASES 
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One possible consequence of the increased sale-related employment opportunities for permanent residents is 
labor competition with the fledgling fishing industry. The potentially higher wages and long-term job security 
(production phase) of industry-related jobs would be highly valued. The attractiveness of industry jobs might, 
in some cases, be influenced by the degree of flexibility that work schedules would allow for the traditional, 
rural St. Paul lifestyle and for subsistence pursuits. 


The higher personal incomes afforded residents employed in petroleum industry jobs might stimulate pursuit 
of other economic opportunities by an industry job holder or a member of their extended family. For 
example, an industry job hoier might finance the purchase of a boat or of gear allowing entry or expansion 
into the fishing industry. 


If the petroleum industry, ia the course of developing necessary infrastructure, were to help further develop 
the port facilities of St. Paul, the chances of success for the fishing and fish-processing industries would 
probably be improved. The possibility of revenues for the city of St. Paul from property taxes on the air- 
support facility is another potential benefit to the local economy if the city were to assume property-tax 


authority. 


(2) St. George: A very small number of residents of nearby St. George (no 
estimate was made) might share in the onshore- and off-shore-employment opportunities described above for 
St. Paul, either by commuting to St. Paul or by moving to St. Paul. 


(3) Unalaska: Construction of marine-support facilities for exploration would 
occur in 1992 and generate 388 new direct and indirect jobs. Approximately 140 to 174 jobs in facilities and 
operations would exist from 1993 through 2000. Construction employment would occur again in 2001 with 
184 jobs, with the expansion of the marine-support facilities in preparation for production activities. The 
operation of the marine-support facilities would employ about 328 people from 2004 to 2019. A small 
number of offshore jobs would also be available. Depending on the duration and skill level of the job, at 
least 75 percent of both the construction and operation jobs would be filled by nonresidents who would be 
housed in an enclave (for both OCS and non-OCS workers). The number of workers who would be living in 
the enclave is described in Appendix B. 


Figure IV-9 indicates the number of onshore jobs assumed to be filled by permanent residents of the 
community of Unalaska compared with the number of jobs without the proposed sale. Of long-range 
significance, are the 141 direct and indirect production-phase jobs projected for the years 2004 to 2019 filled 
by permanent residents (representing a slightly greater than 20%-increase in employment). The majority of 
these jobs would be in unskilled positions. However, as residents gained experience in petroleum-related 
activities, some individuals could move into more skilled positions. In addition, a small number of Unalaska 
residents (less than 5) might obtain several of the less specialized offshore-production-phase jobs. No 
attempt was made to estimate the magnitude of the decline in petroleum-related local employment as 
production declines in the latter years of the study period. 


As discussed in Section III.C.2, employment has varied considerably with the ups and downs of the fishing 
industry. The local economy would benefit from the increased number of year-round and long-term jobs for 
permanent Unalaska residents in activities related to the proposed sale. The city of Unalaska would receive 
some revenues from property taxes on the expanded portion of the enclave attributable to the influx of OCS- 
related workers. 


SUMMARY: Employment for permanent residents would be 63 percent higher from 2005 through 2019 in 
the community of St. Paul and marginally higher in St. George. Because current and projected future 
unemployment is high, reductions in joblessness would occur in both communities. The city of St. Paul might 
benefit from property taxes if the city assumes taxing power. 
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Employment for permanent residents would be 20 percent higher from 2002 through 2019 in Unalaska. 
Because of the large fluctuations in employment levels in the 1980’s, the ad.lition of OCS jobs should be a 


stabilizing influence. 


CONCLUSION (Effects on Local Employment): The effect of the high case on local employment in St. 
Paul and Unalaska is expected to be HIGH. 


j. : The population assumptions based on 
the high-case scenario and which — 91 analysis are discussed in Appendix B. Effects on 
subsistence fish and wildlife resources are analyzed in Sections IV.B.2.c through g and used as appropriate. 


(1)  Unalaska and St. Paul: According to the community-population 
assumptions, peak enclave and resident population (associated with production activities) at Unalaska would 
begin in the year 2001 and represent about 18 percent of the enclave, resident, and total population of the 
community. The enclave population (generally at a level of about 187 people from the year 2005 onward) 
would have the same characteristics as in the base case--a population living in the community on a rotation 
basis and commuting to residences located elsewhere. The proportion of long-term employment designated 
as generating additional resident population is the same as in the base case, only higher because of the higher 
level of industrial activity in the high case. The added resident population in the high case would amount to 
about 275 people following the year 2005, contributing about 19 percent of the total resident population in 
the community. 


The large proportion of additional enclave population contributed by the high case in Unalaska should not 
affect subsistence harvests in the community because of the lack of subsistence needs. Enclave employees 
are expected to be housed and fed by their employers. In periods of relative resource abundance, such as 
during a local salmon run, enclave workers can be expected to participate in sport fishing as time permits and 
transport their catches home for family consumption. There also could be more sport fishing in or near town 
by the added resident population, but subsistence fishing for salmon and halibut should not be significantly 
affected because of the different locations used and the need for skiffs (and nets for salmon fishing) to carry 
it out. Such technology may be available with new residents, but the fish-resource base of Unalaska Bay 
should be able to absorb the added fishing pressure. 


Other subsistence-resource harvests at Unalaska also should not be significantly affected. As discussed in the 
base case, marine mammals cannot be hunted by non-Natives (which should comprise the bulk of the new 
residents), and normal mainland wildlife resources, such as moose, caribou and bear, are absent from the 
area. Waterfowl and migratory birds could experience increased hunting pressure, but the resources should 
be sufficient to absorb the added hunting pressure. 


On St. Paul Island, all categories of individuals associated with the high case (resident, enclave, and offshore 
population) could contribute population effects to subsistence. As shown in Appendix B, St. Paul is expected 
to accommodate an enclaved workforce of 669 individuals after the construction of the onshore terminal in 
the year 2004, with the employment of 2,294 individuals. Employment offshore St. Paul is estimated to range 
from 423 to 2,613 jobs over the life of the field, reaching a peak of 2,613 in 2003. In comparison with the 
large workforce expected to live temporarily in an onshore industrial enclave or offshore, the permanent 
resident population associated with lease-sale-area activities in the high case is expected to comprise about 15 
percent (102 of 750 individuals) of the total resident population of 750 by the year 2010, with a decreased 
proportion prior to this time. The total resident population of St. Paul of 750 in the high case is 220 people 
higher than the base case, reflecting the role of the onshore oil terminal and the increased oil-production 
volume in stimulating other economic opportunities on the island. As discussed in Appendix B, the resident 
population associated with OCS activities on the island is expected to be predominantly Aleut, being 
composed of previously underemployed or unemployed residents or returning residents of the island (as in 
the base case but to a greater extent). The increased resident Aleut population on the island may put added 
harvest pressure on subsistence resources, but this should not be a factor affecting subsistence harvests 
because of the abundance of resources involved. 
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As in Unalaska, enclave workers are expected to work on a rotation basis without families and be housed and 
fed by their employers while on the island; thus, producing no justification for subsistence need. Even if this 
were not the case, the resources used for subsistence purposes on St. Paul Island would not be subjected to 
increased harvest pressure or competition to any significant extent from oil-related employees. This is 
because the types of renewable resources used by non-Aleuts are generally unavailable on the island and the 
harvest of those resources available to and used by local residents are either difficult to acquire or subject to 
controlled acquisition. Salmon, herring, trout, and other customary game fish are not available on the island. 
Moose and caribou also are not available, with fur seal, other types of seal, and sea lion generally taking the 
place of these resources. Hunting marine mammals by non-Natives is prohibited under provisions of the 
Marine Mammal Protection Act. Reindeer are available on St. Paul Island but are harvested on a permit 
basis, since they are a locally owned resource. 


Halibut is used to a considerable extent for commercial and subsistence purposes, but vessels (a means not 
ordinarily available to transients) are needed to carry out a harvest. With the possible exception of migratory 
ducks, geese, and waterfowl, the lack of fish and wildlife species customarily used on the mainland should 
substantially reduce potential conflicts in the use of renewable resources for subsistence purposes or the loss 
of abundance in these resources from increased harvest pressure as a result of OCS-related employees being 
on the island. Additionally, it would be expected that OCS-related facilities would be sited so as to avoid the 
loss of critical habitat or the potential contamination of such habitats over the expected production life of the 
lease area. 


Effects to the biological resource base of the Pribilof Islands from increased aircraft noise, other forms of 
industrial disturbance, and oil-spill incidents in the high case could reduce the availability or accessibility of 
such resources to the residents of the islands for subsistence purposes. Most notable among the subsistence 
resources that could be affected are fur seals, sea lions, other types of seals, and marine birds. (see the 
effects analysis for biological resource populations contained in Sections IV.B.3.c-g) Finfish and bottom- 
dwelling fish, such as halibut, are not expected to be affected due to their distribution and abundance. Even 
effects on local crab populations are anticipated to be limited. 


According to the biological analysis, the northern fur seal population could be vulnerable to very high oil- 
spill effects during the summer and fall, when adults and young are in the vicinity of the Pribilof Islands. Sea 
lions are subject to lesser seasonal effects in the vicinity of the Pribilof Islands. Ice seals also are subject to 
moderate effects levels within the lease-sale area. Marine and coastal birds could experience high effects in 
the vicinity of the Pribilof Islands during the breeding season, which coincides with the normally intense 
Alaskan summer industrial schedule. 


Fur seal, sea lion, and halibut contribute large quantities of protein to the diet of the residents of the Pribilof 
Islands. As discussed in the base case, fur seal subsistence needs alone could amount to a potential upper 
limit of 12,000 mammals for residents of the Pribilof Islands. If the fur seal population were seriously 
affected by an oil-spill event, fur seals could become unavailable or accessible only to a limited extent or 
considered undesirable for use by local residents of the islands. Substitution of other subsistence resources 
for the quantities of meat involved would represent a significant disruption of normal subsistence activities. 
Considering the locations of rookeries on both islands and the relatively limited harvest carried out in 
relation to former commercial harvests, it should be possible to carry out a subsistence harvest despite 
serious oil-spill effects to the resource (as discussed under the base case) if measures are negotiated to 
modify usual practices to accommodate subsistence needs. A disruption of this kind should not extend 
beyond the year of occurrence, although effects to the fur seal population could be more far reaching. 
Under such duration, effects on subsistence harvests as a result of a reduction in the availability or 
desirability for use of such an important subsistence resource is considered a moderate level of effect on 
subsistence-harvest patterns. 


(2) Western Alaska Regions: The communities of western Alaska are shown 
on Figure III-19, and are located in the Norton Sound, Yukon-Kuskokwim Delta, Bristol Bay, and Aleutian 
Islands regions. 
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Subsistence-harvest patterns within these regions are described in Section III.C.3. Using the scenario for the 
high case, effects on subsistence-harvest patterns in western Alaska regions may be less a result of the direct 
presence of Navarin Basin support personnel and facilities than as the potential to affect subsistence 
resources that use the basin in a transitory or migratory way. Unalaska and St. Paul are the only places 
specified in the scenario where onshore facilities might be placed to support offshore activities in the Navarin 
Basin. The relative absence of personnel and facilities elsewhere in western Alaska means that effects on 
subsistence resources from sources such as increased harvest pressure, localized habitat modification, and 
local noise or other disturbance factors would be absent. There could be increased competition for goods 
and services at shorebase sites, but this should not produce an economic effect on subsistence from inflated 
prices. 


Based on the biological effects levels already examined, the relative absence of effects to groundfish, rockfish, 
shellfish, and the species of Pacific salmon found at different life stages in the Navarin Basin (sockeye, 
chinook, chum, and possibly coho) precludes effects from lease-sale activities on subsistence harvests in 
western Alaska. The same general situation should exist for regional populations of marine and coastal birds. 
Local populations of these species on the Pribilof, St. Lawrence, and St. Matthew Islands could be affected, 
but it is unlikely that this could affect subsistence hunters. Considering the large number of marine and 
coastal birds that frequent these islands, it is likely that such resources would still be available in abundance 
for local harvest on the populated islands. Furthermore, if there were adverse effects to the marine and 
coastal bird populations of these islands, such effects are extremely unlikely to occur on all islands 
simultaneously. Localized effects to marine and coastal bird populations, therefore, should produce little 
change in patterns of resource harvest among subsistence users. In addition to the fur seal, the Steller sea 
lion and Pacific walrus are the only other pinnipeds identified as incurring more than low or moderate 
seasonal effects from the proposal in the high case (see Table I[V-21). Ice seals (including bearded, spotted, 
ribbon, and ringed seals) and polar bear are assessed to have seasonally moderate and low effects, 
respectively. Such low levels of effects to the populations of these latter species in the Navarin Basin suggest 
an unlikely prospect for abnormal change being brought about in subsistence-harvest patterns that rely on 
these resources. 


The Steller sea lion population of the eastern Aleutian Islands is identified as potentially affected by spills 
from tanker traffic using island-chain passages and more specifically Unimak Pass. Changes in abundance 
levels could be brought about for a portion of the Bering Sea sea lion population if the breeding population 
using the rookeries of the Eastern Aleutians were affected. Such changes could affect those western Alaska 
communities that harvest sea lions for subsistence purposes but to an unknown extent, because little is known 
about the distributional characteristics of this sea lion population. Localized affects to hunters from Eastern 
Aleutians communities should be no different than those to hunters from communities located elsewhere, 
since the effect generated would apply to the population as a whole rather than simply to a specific portion 
of the population. 


Potential high seasonal effects to the Pacific walrus population of the Bering Sea could occur during the 
spring when adults and young migrate northward on floes from the receding ice pack. A high seasonal effect 
to the Bering Sea walrus population in the high case would more likely produce a reduction in abundance 
than a change in distribution because of the migratory nature of the species. Considering the size of the herd 
and the speculation going on over its biological viability, a reduction in abundance could be beneficial to the 
population in the long term but could produce short-term local affects for subsistence. Effects on walrus 
from Navarin Basin activities in the spring would have to take place just prior to or during the initial stages 
of the northern spring migration. With the St. Lawrence Island communities of Gambell and Savoonga being 
the first to hunt northerly migrating walrus in the spring, this initial hunt would be jeopardized if oil from an 
oil spill were lodged in or on the ice floes carrying the walrus northward, had contaminated the waters near 
the floes from ice-bound seepage, or had oiled adults and young. Such conditions would make hunting from 
small open boats very difficult (and more dangerous than normal) and would contaminate the meat of a 
portion of the herd. Effects from oil to environmental factors of ice and water would most likely be 
dissipated in time as the northward migration continues and, thus, not present a deterrent for hunters at 
other community-hunting sites. The loss in abundance that could take place should be diluted in time and 
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space and not necessarily affect levels of abundance in other hunting areas. Gambell and Savoonga hunters, 
although at a disadvantage in the hunt, should be able to return with some portion of their anticipated annual 
catch, considering the experience of the hunters on St. Lawrence Island and the extreme dependence these 
communities have on walrus, which supplies about 70 percent of the total annual subsistence harvest (by 
weight) in both communities (see Table IlI-21). A reduction in the harvest of an important subsistence 
resource, such as walrus, is considered a moderate level of effect, where the reduction is the result of the 
resource being less available or desirable for use and the condition persists for not more than one season. 


Among the six species of endangered cetaceans known to inhabit the lease-sale area, the right, bowhead, fin, 
and humpback whales are expected to have moderate effects from potential offshore activities. Gray and 
sperm whales are expected to have low effects. These levels of effect to far-ranging cetacean populations 
from potential events in the Navarin Basin are unlikely to affect subsistence hunting, since it is the population 
of the species as a whole that is hunted and not necessarily a previously affected localized subgroup. The 
same proposition should hold for nonendangered cetaceans of the Navarin Basin (the minke, killer and 
beluga whales, and the Dall’s porpoise), which are assessed as having low effects from lease-sale activities. 


SUMMARY: The relatively little change to subsistence-harvest patterns in Unalaska is the result of 
insignificant effects to locally used subsistence resources from pollution events and limited additional hunting 
and fishing pressures on such resources, since the high case is expected to contribute only a limited added 
increment of enclave, resident, and total population. 


On St. Paul Island, the additional population associated with the air-support base and the operation of the oil 
terminal should have only modest effects on subsistence harvests. Locally based enclave workers are 
expected to work on a rotation basis without families and, thus, have little subsistence need. In addition, the 
resources used for subsistence purposes on the island (fur seals, sea lions, and other types of seals) are not 
those generally used by mainland residents and are either difficult to acquire (halibut, for example) or subject 
to controlled acquisition (i.¢., reindeer and all marine mammals). Effects on the subsistence-harvest patterns 
of island residents would be produced more from effects on subsistence resources from factors such as 
aircraft noise, other forms of industrial disturbance, and oil-spill incidents. An oil-spill incident could result 
in northern fur seal--the backbone of island subsistence--becoming less available or desireable for use for at 
least one harvest season. Such an effect for St. Paul residents could produce comparable results for the 
neighboring island community of St. George, since these communities depend on a common renewable 
resource base. 


In the regions of western Alaska, there should be a relative absence of industrial activity and of increased 
population or employment associated with the high case. Effects on biological resources which migrate 
through the Navarin Basin were examined in terms of effects on western Alaska subsistence-harvest patterns. 
Potential effects from offshore oil-spill events and other sources of disturbance or damage were found 
primarily in relation to the Pacific walrus population as it served western Alaskan subsistence. Most other 
marine mammals, endangered and threatened species, finfish and shell-fish, and marine and coastal birds 
either did not experience effects levels sufficient to influence subsistence-harvest patterns, or the results of 
effects were such as to produce little change in patterns of subsistence-resource use. 


: The effect of the high case on subsistence- 


CONCLUSION (Effects on Subsistence-Harvest Patterns) 
harvest patterns is expected to be MODERATE in St. Paul and St. George and on St. Lawrence Island, and 


VERY LOW in Unalaska and in other parts of western Alaska. 

k. Effects on Sociocultural Systems: The population assumptions based on the 
high-case scenario and which form the basis of this analysis are contained in Appendix B. Effects on 
subsistence harvests are contained in Section IV.B.3j. 

(1) Unalaska: According to the community-population assumptions, peak 


enclave and resident population (associated with production activities) at Unalaska would represent about 18 
percent of the enclave, resident, and total population of the community. The enclave population (generally at 
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a level of some 187 people from the year 2005 onward) would have the same characteristics as in the base 
case: living in the community on a rotation basis and commuting to residences located elsewhere. The 
proportion of long-term employment designated as generating additional resident population is the same as 
in the base case, only higher because of the higher level of industrial activity in the high case. The added 
resident population in the high case would amount to about 275 people following the year 2005 and would 
contribute about 19 percent of total resident population in the community. 


The added resident and enclave population associated with the high case should affect the social makeup of 
the community, but less in changing basic values or overturning existing social structures than in bringing 
about a more heterogeneous community founded on a more diversified service economy. Effects on 
subsistence harvests by the added population, as analyzed in Section IV.B.3j., should not provide a significant 
basis for changing the social organization or values of the community. As in the base case, whatever social 
discord that may have occurred from the introduction of OCS marine-support activities from previous lease 
sales may be reintroduced but not to an appreciable extent, because such activities are compatible with those 
historically carried out within the community. The characteristics of the population would be comparable 
with those of the community as a whole although threats to renewable resource harvests could be perceived 
by the fisheries segment of the population. Potential dissension could arise in the community over such 
matters, but the likelihood of long-term, chronic conflict is unlikely in light of the resource-development 
orientation of both the fisheries and petroleum segments of the population. Those aspects of the social 
organization in Unalaska already under stress from economic development also may be affected by the added 
increment of OCS-related population. 


The trend toward the displacement of rural cultural values and orientations, already evident in Unalaska (see 
Sec. ITI.C.4), is expected to continue in the high case. The heterogencity of value systems in the community 
should continue to cause intergenerational identity conflicts among residents which could result increasingly 

in conflict, stress, and problems associated with substance abuse. 


(2)  Pribilof Islands: This discussion centers on St. Paul as the community on 
the Pribilof Islands primarily affected as a result of the high case. A discussion of indirect effects on St. 
George is also provided. The discussion includes the effects of population growth (described in Appendix B), 
industrial activities (described in Sec. IV.A.1), and effects on subsistence harvests (described in Sec. [V.B.3,j.) 
as they relate to social organization, cultural values, and the interrelationship of the effects of stress on these 
systems. 


i : The social organization of St. Paul includes many features of traditional Aleut culture 
(see Sec. III.C.4), (ore extended family households; kinship networks (that determine most of the 
community's subsistence production and consumption levels); informally derived systems of respect and 
authority; and stratification between families (that focuses on success at subsistence endeavors and access to 
subsistence technology). These non-Western elements of social organization could be altered to become less 
oriented towards the family and could exhibit a rise in the number of nuclear families and a breakdown in 
kinship networks. These changes could occur as a result of high-case-induced social conditions in St. Paul. 
These social conditions are the result of the following alterations to the population: a large increase in the 
size of the resident community through return of former residents and a large reduction in outmigration; a 
large number of workers living in an enclave on the island; a large number of offshore workers traveling 
through St. Paul enroute to offshore employment; and indirect effects as a result of changes to the 
subsistence cycle. 


The permanent resident population associated with lease-sale-area activities in the high case is expected to 
comprise about one-third (280 of 750 individuals) of the total resident population of 750 in the year 2010, 
with a decreased proportion prior to this time. The total resident population of 750 individuals on St. Paul in 
the high case is 220 higher than the base case, reflecting the role of the onshore oil terminal and the 
increased oil-production volume in stimulating other economic opportunities on the island. As indicated in 
the section on population assumptions, the resident population associated with OCS activities on the island is 
expected to be predominantly Aleut, being composed of previously underemployed or unemployed residents 
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or returning residents of the island (as in the base case but to a greater extent). Because of this increase, the 
resident Aleut population on the island might acquire a new demographic profile, including a higher 
percentage of males 25 to 40 years old, a larger adult population, a somewhat larger percentage of non- 
Natives, and a greater number of single-individual house-holds and married couple households with a small 
average number of children. In terms of social interaction, the community ~haracter could become less 
personal, social stratification could become more obvious and functionally operative, and nonkin, common- 
interest associations could gain more importance to the social organization. 


Nonresident population associated with the high case includes workers temporarily housed on the island in an 
enclave and workers situated on the eight offshore production platforms who use the St. Paul airport to travel 
to and from the area. St. Paul Island is assumed to house an onshore enclave population of 258 in 1992 and 
1,065 in 2003 during facility construction. Between these periods of time, the enclave population on the 
island ranges from 4 to 106 people. The enclave population during the production phase, following the last 
construction period, is expected to be maintained at a level of 669 people. As in Unalaska, the enclave 


elsewhere when not housed temporarily on the island. Employment offshore St. Paul Island ranges from 
2,238 to 2,613 in the period between 2000 and 2003. After production starts, employment offshore is 
anticipated to be maintained at a level of 1,683 people. 


With an enclave on the island, social interaction of oil industry workers with local St. Paul residents could be 
considerable since the island is only about 4 mi long and 7 mi wide. The intermixing of enclave oil workers 
and local residents would result in changes in the social structure similar to changes caused by added 
population. In addition, the presence of large numbers of enclave workers in the high case would be stressful 
to the sociocultural system as well as provide the mechanism for the reinforcement of Western values and 
ideals (see discussion on cultural values). Location of the enclave is crucial: an enclave close to the 
community would make access easier by foot. The interaction of enclave workers with local residents would 
be increased by the sheer size of the enclave. During the life of the project, there also would be thousands 
of workers employed offshore that would annually pass through the airport. The proximity of the airport to 
the community (2.5 mi), the orientation of St. Paul residents to the airport (because of its function as a 
primary gateway to the outside for passengers and cargo), and the high potential for air-traffic delays (that 
potentially could strand workers on the island for hours or days due to bad weather) would increase the 
opportunities for interaction of local residents and oil workers. Other instances of increased interaction 
would occur with local residents employed in oil industry jobs mingling socially with fellow workers in town, 
at the enclave, or elsewhere on the island. 


While some enclave workers and offshore workers passing through St. Paul would exhibit a respect and 
understanding of the Aleut culture in St. Paul, others could come equipped with prejudices too ingrained to 
be modified. Some of the interactions of oil workers with the local Native population could be unpleasant. 
It is likely that the residents of St. Paul would be concerned about the influx of nonresidents to the island and 
worried about this white, Western culture dominating their society. This concern, combined with negative, 
unpleasant interactions with non-Natives, could lead to a growth in racial tension. Each instance of an 
obvious or subtle prejudicial act could have increased effects at the individual level. The growth of negative 
expectations could outstrip the actual frequency of conflict. 


For example, St. Paul has already begun experiencing sociocultural changes since NMFS withdrew its support 
for the commercial fur seal harvest in 1983. According to information gathered by Braund (1985, oral 
comm.), the community of St. Paul has been transformed “almost overnight" from a quict, small, government 
community to a “bustling community with lots of strangers coming and going, trucks driving the streets at all 
hours, and a general feeling of increased activity." These changes are the result of the construction of the 
port and harbor which has provided jobs for community residents, but this change has provided some social 
effects as well. As an indication of this, stipulations were imposed for the construction of the helipad in an 
attempt to diminish many of these effects: “no private vehicles, no firearms, no booze, no unauthorized visits 
by islanders in camps, no sightseeing by transient workers, and flight schedules are arranged to limit the 
amount of time workers are in town" (Braund, 1985, oral comm.). 
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Problems could arise from an influx of workers in an enclave on the island, from workers passing through the 
community, and from residents intermingling with these workers. This is especially so in the high case, 
where a larger number of resident workers are expected to be employed than in the base case because of the 
onshore oil terminal. The increased availability of drugs and alcohol on St. Paul as a result of the increased 
traffic through the airport, the increased number of visitors in town, and the greater number of enclave 
workers associating with the local residents could be disruptive to the social well-being of the community. 
Several examples of such problems were given in the discussion under the base case, especially in terms of 
the potential effects of an accessible enclave. Any effects on the social health of St. Paul would have 
ramifications in the social organization, as they could cause dissension in the family unit and a breakdown in 
the kinship networks so vital to Aleut culture. Effects on subsistence in St. Paul, as a result of the high case, 
are expected to be moderate, with potential effects resulting mainly from a reduced availability or desirability 
for use of northern fur seals during at least one harvest season. The fur seal is “the backbone of subsistence” 
on St. Paul Island and unique in that it is a totally predictable resource. While other resources fluctuate 
yearly or are dependent on weather conditions, the fur seal has always been the most important subsistence 
resource (Veltre and Veltre, 1983). To even bricfly put this resource at risk--or create the fear of losing it-- 
could cause a great deal of social stress on the people. The 1985 harvest was the first time the fur seal 
harvest was only a subsistence harvest and not a commercial harvest (Zimmerman and Letcher, 1986). 
Subsistence harvests of northern fur seals have taken place each summer since 1985. 


The subsistence fur seal harvests to date have retained the crew structure used during the previous 
commercial harvests. Disruption to the seal harvest as a result of an oil spill (see Sec. IV.B.3.j) could disrupt 
the crew structure and have ramifications in the social organization through loss of status and a decrease in 
community-sharing networks. A disruption of subsistence task groups could cause a breakdown in family ties 
and the community's sense of well-being. Tensions and anxieties could be caused by OCS activities and be 
perceived as a threat to fur seals and other subsistence resources, especially if the islanders do not perceive 
OCS development as a benefit to them in the context of the offshore operations and the oil terminal being 
visibly evident. A prolonged disruption in subsistence activities, sufficient to affect sharing networks and 
subsistence task groups, could cause a breakdown in family ties and the community's sense of well-being. 


Cultural Values: Cultural values and orientations (as described in Sec. ITI.C.4) can be affected by interaction 
with new residents, changes in the social organization and demographic composition, changes in the economy, 
and alterations to the subsistence cycle. As population on the island grows and the interaction with oil 
industry workers increases, it is possible for an increased trend towards the displacement of Aleut cultural 
values and orientations (similar to the trend already in place in Unalaska [see Sec. III.C.4]). This trend 
would manifest in decreased emphasis on the importance of the family, cooperation, sharing, subsistence as a 
livelihood, and the Orthodox Church, as well as creating an increased emphasis on individualism, family, 
wage-labor, and entreprencurialism. Interaction with oil industry workers could result in introduction of new 
values and ideas, as well as increased racial tensions, and an increased availability of drugs and alcohol. As a 
result, tensions could be created that would result in increased incidents of socially maladaptive behavior and 
family stress that potentially could strain traditional Aleut institutions in terms of maintaining social stability 
and cultural continuity. 


Cultural values and orientations can change slowly or suddenly (Lantis, 1959). Long-term change depends on 
the relative weakening of traditional stabilizing institutions through effects from prolonged stress and 
disruption that could be expected to occur under the scenario for the high case. There has already been 
some indication of a trend toward change in cultural values and orientations on St. Paul with the cessation of 
the NMFS commercial seal harvest in 1985. The Aleut perspective has shifted from working for the Federal 
Government (where there was little incentive for independent initiative) to a rise in entreprencurialism and 
individualism. The St. Paul Aleuts have realized that their only hope for economic survival is to pursue new 
forms of employment. This gradual shift to more individualistic and entrepreneurialistic thinking indicates 
the beginning of an alteration in traditional Aleut values: values that have been oriented more toward 
cooperation and sharing. There also has been “a recent shift in the intensity and frequency of some 
community activities such as basket socials, masking (Russian Orthodox New Year), and village participation 
in weddings” (Braund, 1985, oral comm.). Although the degree of intensity of these changes is not yct 
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documented nor quantifiable, it appears that these changes are trends which could increase rapidly with the 
more intensive development expected as a result of the high case. 


The Effects of Stress: Effects on sociocultural systems are often indicated by rising rates of mental illness, 
substance abuse, and violence. This has proven true for Alaskan Natives who, since the 1950's, have been 
faced with increasing acculturative pressures. The rates of these occurrences far exceed those of other 
American populations such a Alaskan non-Natives, American Natives, and other American minority groups 
(Kraus and Buffler, 1979). While such behaviors are individual acts, the rates at which they occur vary 
among different groups as well as through time. These changing rates are recognized as the results of a 
complex interaction of interpersonal, social, and cultural factors (Kraus and Buffler, 1979). 


Psychic stress leads to social pathologies, and such problems could result from people being socialized for a 
lifestyle that no longer exists (Brower, 1980; see also Kiev, 1964, 1972; Chance, 1966; Murphy, 1965; Milan, 
1964). New routes to success, created by development, could contradict the more traditional patterns of 
reciprocity and egalitarianism and lead to social conflict and feelings of guilt (Hippler, 1969). Conversely, 
people may identify with new goals that are inaccessible to them or for which they lack skills. This leads to 
lowered self-esteem and increased anger and frustration (Chance, 1965, 1966; Chance, Rin, and Chu, 1966; 
Kiev, 1964; Murphy, 1965). Problems of self-image are critical to the development or nondevelopment of 
social pathologies (Chance, 1966). The substitution of one set of nominative behavior for another could 
disrupt the standard set of expectations, predictions, and responses used to understand social settings. This 
too leads to lowered self-esteem and increased frustration (Erasmus, 1961; Kiev, 1964). The nature and 
direction of change may not be clearly understood, or it may accelerate and “overload” the existing 
sociocultural system (Murphy, 1965). Such a situation decreases the sense of control and increases 
perceptions of an external threat as well as psychic stress. A sense of control is particularly important for 
adjustment (Chance, 1966), just as a sense of an uncontrolled, external threat is particularly detrimental 
(Kiev, 1964; Murphy, 1965). 


Change itself, even though induced primarily by forces outside the community, does not necessarily cause the 
levels of psychic stress that lead to pathology (Inkeles, 1973). Besides, not all sociocultural change (directly 
or indirectly related to oil development) may be negative. Higher levels of employment, better health 
programs, and improved public services must be viewed as possible positive sociocultural effects from 
regional oil development. Employment of underemployed resident Aleuts in oil-terminal and related 
operations could assist in filling the economic vacuum created by Federal Government withdrawal of support 
for the commercial fur seal industry. Already, the current increase in employment opportunities on St. Paul 
has helped in decreasing the suicide rate since the NMFS withdrawal (Braund, 1985, oral comm.). Income 
from oil industry employment could improve living conditions in the coniext of the withdrawal of commercial 
fur sealing, although major dependence on a nonrenewable resource-based economy could cause long-term 
social costs at the time of resource depletion. 


Rapid and wide-ranging sociocultural effects are significant not only because a way of life is altered but also 
because these alterations can come with high social costs. These costs include growing alienation, increasing 
rates of mental illness, suicide, homicide, and accidental death, growing disruption of family and social life, 
and substance abuse. What makes sociological change disruptive “is the manner in which changes occur” 
(Murphy, 1965). The conditions which make sociocultural change stressful must be viewed as ongoing. If the 
stressful conditions alter, the society can make successfu! adjustments to the changes that have occurred, and 
the rates of violence, suicide, and substance abuse will drop. 


Contrary to sentiments found in many other rural Alaskan communities, the leaders in St. Paul are seeking 
development of St. Paul as a support facility for the oil industry. In response to the NMFS withdrawal of 
support for commercial fur sealing, the Overall Economic Development Plan (OEDP) Committee of St. Paul 
has addressed the issue of future economic growth in the community. In a recent update of the OEDP, the 
following suggestions were made for economic development sectors: OCS support, fisheries, marine-support 
services, and tourism (Stephen R. Braund and Associates, 1985). While the leaders are in favor of OCS 
development, it is not clear if these sentiments are held by the majority of the people, but while conducting 
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research for a study for the OCS Social and Economic Studies Program, McNabb (1985, oral comm.) found 
that only 2 out of 12 families interviewed voiced a fear of OCS development, of losing their subsistence way 
of life, or of losing their Aleut traditions. Although this is not a representative sample, it seems to indicate 
that there may be more acceptance of OCS development in St. Pa»! in the face of the economic difficulties 
the islanders are facing with the withdrawal of support for the commercial fur seal harvest. Other 
researchers such as Braund, Kirkwood, and Shultheis (1985, oral comm.), who are familiar with the situation 
in St. Paul, feel that the residents of St. Paul, although not happy about oil development, are resigned to it. 
St. Paul residents seem to recognize that they need to change to an entrepreneurial system now that their 
dependency on the Federal Government has ended. 


It also should be noted that St. Paul and St. George residents have a different economic history compared to 
other rural Alaskan communities. Pribilof residents are accustomed to full employment opportunities and to 
a steady income (Shultheis, 1985, oral comm.). The removal of secure employment opportunities with the 
removal of NMFS support for the commercial fur seal industry has created a willingness to accept 
development. This resignation, and in some cases, acceptance or encouragement of development could be 
crucial to th: effects which could occur as a result. If there are benefits to the local residents, and not just to 
outsiders, there also would be more willing-ness to accept them. The feelings of loss or frustration should be 
diminished somewhat, particularly if the people of St. Paul feel that they have some control. Since a sense of 
control is central to successful adjustment and since OCS development in the Navarin Basin would be laden 
with the implications just discussed, the proposal could lead to an unpredictable amount of socially 
dysfunctional behavior if it is not desired by the majority of the people. Because households and kinship 
systems in Aleut communities tend to be extended, this behavior would affect more than just the people 
exhibiting it. 


St. George: Any sociocultural effects felt in St. Paul in the high case would be felt to a lesser degree in St. 
George due to the close interrelationship of the two communities (see Sec. III.C.4). The changes in the 
sociocultural systems on St. George should be similar to changes found in St. Paul in social organization and 
cultural values and orientations but could change at a slower pace and with less intensity, since there would 
not be any additional population on St. George nor any interaction with enclave workers. However, the 
changes can be expected to be long term with a tendency toward the disruption of existing Aleut sociocultural 
systems. Estimates have not been made on the number of residents who might temporarily move to St. Paul 
from St. George in search of OCS-related employment. The St. George city planner, Mary Shultheis (1985, 
oral comm.), felt that if the employment situation were poor in St. George, it would be likely that residents 
would first seck employment on St. Paul before secking employment elsewhere (as was the situation in the 
summer of 1985). The current housing situation in St. Paul would not allow for an abundance of workers 
from St. George to move permanently to St. Paul, however, these workers would be able to stay with 
relatives in St. Paul on a temporary basis as occurred in the summer of 1985. There is no anticipation of a 
“mass exodus” of St. George residents to St. Paul, primarily because the leaders in St. George are working on 
their own economic development plans to avoid this situation (Shultheis, 1985, oral comm.). 


(3) St. Lawrence Island: Effects on the sociocultural systems of the 
communities of Gambell and Savoonga on St. Lawrence Island could be experienced as a result of effects on 
their subsistence-harvest patterns. Other causal agents do not apply on St. Lawrence Island because there 
would be no additional population growth or industrial activities. 


Effects on St. Lawrence Island subsistence-harvest patterns are expected to be moderate because of the 
walrus harvest (see Sec. [V.B.2,j). Other harvests are expected to experience insignificant effects as a result 
of the high case. Walrus is an important specics not only because it provides a large proportion of the 
subsistence meat for St. Lawrence Island communities, but also because it exemplifies the meaning of 
subsistence and the importance of harvesting and sharing, as well as providing additional income for local 
ivory carvers. The organization of the crews for walrus hunting helps delineate important social and kinship 
ties within cach community. The sharing of walrus meat does this as well. This organization reaffirms ties of 
kinship between Gambell and Savoonga and joins these islanders to family and friends on the mainland 
(Little and Robbins, 1984). The social organization and cultural values of St. Lawrence Island would not be 
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expected to change from a moderate effect on harvest levels of even a major subsistence resource like walrus 
for a period of 1 year. Subsistence is cyclical by its very nature. It is expected that harvests vary from year 
to year, sometimes with substantial variation. 


Effects on sharing networks and subsistence task groups are likely to be small and intermittent, but tensions 
and anxieties caused by possible disruptions could occur. However, task groups, kinship networks, sharing, 
and the community's sense of well-being would not be disrupted with a moderate effect on the walrus 
harvest, nor would there be a tendency to replace the sharing networks and task groups. 


SUMMARY: Effects on the sociocultural systems of Unalaska from added population associated with 
marine-support operations are not expected to be significant factors for changing the social organization or 
cultural values of the community, although a more heterogencous community is expected to be achieved. An 
air-support base, a relatively large enclave of non-Aleut workers, and a large number of offshore workers 
passing through St. Paul could cause long-term disruption of sociocultural systems and serve as faciors for 
displacing existing social and cultural systems of organization. A more diversified and stratified community 
would be expected. Kin groups, task groups, and sharing networks would be disrupted with a trend toward 
displacement. There also could be a change toward displacement of Aleut cultural values and orientations as 
occurs. The moderate effects to the subsistence fur seal harvest would produce short-term disruptions of 
sharing systems and task groups but should not lead to a tendency toward their displacement. Oil-spill 
effects on the fur seal harvest could produce social tensions on the Pribilof Islands which could, in turn, lead 
to raised levels of socially dysfunctional behavior (alienation, mental illness, suicide, homicide, accidental 
death, disruption of family and social life, and substance abuse). Sociocultural effects are expected to be long 
term and demonstrate a trend toward the weakening and displacement of traditional Aleut social 
organization based on kinship relations and the cultural values associated with family, subsistence, 


The close ties between St. George and St. Paul families and the number of Aleut residents likely to travel 
from St. George to St. Paul to work would be likely to cause effects on the sociocultural systems in St. 
George similar to those found on St. Paul: long-term disruption but without a trend toward displacement of 
sociocultural systems. 


Moderate effects on the subsistence walrus harvest of St. Lawrence Island residents would not produce 


disruptions of sharing systems and task groups, and there would be no tendency toward the displacement of 
sociocultural systems. 


CONCLUSION (Effects on Sociocultural Systems): The effect of the high case on sociocultural systems is 
expected to be VERY HIGH in St. Paul, MODERATE in St. George and Unalaska, and VERY LOW on 
St. Lawrence Island. 


lL Effects on Archacological Resources: Archaeological resources in the Navarin 
Basin and adjacent onshore areas could be adversely affected by oil exploration, and development and 


production activities anticipated for the high case. 


(1) Offshore Archaeological Resources: There are areas containing a high 
probability of human habitation sometime in prehistory around the Pribilof, St. Matthew, and St. Lawrence 
Islands. Recent bathymetric information shows that these areas are emergent and could have once been 
inhabited by early man (Dixon, Sharma, and Stoker, 1976; USDOI, MMS, 1983). The routing of a pipeline 
from the sale area to a terminal on St. Paul Island would cross an area near St. Paul Island which has a high 
probability of human habitation. 


The Navarin Basin Sale 107 area does not contain any blocks located over significant landforms which have 
other than a low potential for archaeological site occurrence. Even if prehistoric resources existed in the sale 
area, the survival of these resources by burial in potentially undistributed sediments is unlikely (Appendix D). 
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Also, it should be noted that identification and detectability of buried or preserved sites within prehistoric 
landforms would be extremely difficult and most such prehistoric sites would not likely be discovered or 
identified by existing geophysical techniques (see Appendix D). Because few archaeological resources are 
expected in the sale area and siting platforms would disturb very few sites, effects on archacological resources 
would be very low. 


(2) Onshore Archacological Resources: Onshore archacological resources 
are discussed in Section III.C.5S. These resources could be affected by oil-spill-cleanup activities if a spill 
contacts the shoreline. Moving heavy equipment to the beach could require building access roads to the 
beach that could adversely affect archacological resources. The use of the equipment for oil-spill cleanup 
could also adversely affect onshore resources. One area where cleanup could occur due to oil spills would be 
on the shores of the Pribilof Islands (land segment 146), which has a 33-percent chance of a 1,000-bbl-or- 
greater spill occurring and contacting this area within 30 days. The south side of St. Matthew Island (land 
segment 145) has a 1-percent chance of a 1,000-bbl-or-greater spill occurring and contacting this area within 
30 days. The Unimak Pass Area (land segment 5) could also be affected by cleanup conditions because it 
has a 6-percent chance of a 1,000-bbl-or-greater spill occurring and contacting this area within 30 days. 


Resources at St. Paul and Unalaska could be affected by an increase in population associated with supply- 
and support-base activities. Refer to Tornfelt (1989) for a listing of National Register archacological sites. 
The effects resulting from an increase in population would be temporary and reversible. Because 
archacological resources are protected, damage is controlled by State and Federal Agencies. Therefore, the 
effect of increased population on such sites would be low. 


(3) Shipwrecks: Activities related to oil exploration and development, such as 
the placing of platforms and the tankering of oil, would affect historic shipwrecks in the area. Twenty known 
shipwrecks, dating from 1851 through the early 1900's, occurred near or in the shipping lanes near Unimak 
Pa.s. Some of these occurred on the beaches at Unimak Pass. If transportation of oil-spill equipment to the 
beaches occurred, shipwrecks on the beach or nearshore could be damaged or disturbed by plowing, 
bulldozing, or sand removal. However, due to existing laws protecting these sites, it is expected that such 
adverse effects would be low. Consequenily, overall effects on shipwrecks throughout the onshore, 
nearshore, and submerged land segments would be low. 


SUMMARY: Because few archacological resources are expected in the sale area, the siting of platforms 
would disturb few, if any, archaeological resources. Onshore archaeological resources and shipwrecks could 
be affected by beach cleanup activities (if a spill occurred and contacted land) and population increases 
associated with support-base activities. However, these effects would be temporary and reversible. As a 
result, the effects on archaeological resources would be low. 


CONCLUSION (Effects on Archaeological Resources): The effect of the high case on archacological 
resources is expected to be LOW. 


m. Effects on Land Use Plans and Coastal Management: 


(1) Effects on Land Use Plans: The effects on land use in Unalaska and St. 
Paul are primarily associated with the following types of uses: (1) land requirements of onshore 
developments serving OCS leases, and (2) land use demands resulting from increased residential populations. 


Unalaska: In the high case, Unalaska would be used as a marine-support base. The Offshore Systems, Inc. 
(OSI) marine-support facility should be adequate to support high-case, exploration-drilling activities. The 
OSI leases 40 acres of a Native allotment and has an option to lease an additional 80 acres. This facility may 
require expansion to provide additional dockside space, warchousing, and open-air storage to support 
development and production activities. However, if additional land is necessary for oil industry shore-based 
facilities, the additional land requirements could infringe on proposed land uses. 
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St. Paul: St. Paul would be used as an air-support base and as a site for an oil terminal. The St. Paul 
Comprehensive Plan and Coastal Management Plan have considered effects beyond current helicopter- 
support services and transient-crew-quarter facilities and have identified harbor-area-siting locations for 
water-dependent facilities. The Pribilof Offshore Support Services, a subsidiary of the Aleut Corporation, 
developed a 7-acre base adjacent to the St. Paul airport to support exploration activities for Sale 83. To 
support air-support activities associated with the high case, expansion of the now closed base may be 
necessary. The development corridor identified in the comprehensive plan could be used to support enclave 
developments, air-support services, and crew and employee quarters. The plan does not specify the exact 
siting or boundaries of the airport industrial area. 


While St. Paul’s comprehensive plan designates sites for industrial activities, the zoned acreage available to 
accommodate the 200 acre oil terminal seems less than adequate. To accommodate a 200 acre oil terminal, 
the city of St. Paul would probably need to rezone land in the public land use areas designation to support 
OCS-development activities. Lands in this classification are intended to support facilities and services; 
resource and wildlife; and subsistence. Development of an oil terminal would alter these preferred land uses. 


SUMMARY: The development of a marine-support base in Unalaska may infringe on proposed land uses in 
these community. Existing marine-support facilities in Unalaska would be adequate for exploratory activities. 
To support development and production activities, this facility may require expansion, however, due to the 
availability of lands adjacent to the facility, conflicts with other potential land uses would be minimal. The St. 
Paul comprehensive plan has identified areas where potential support-base activities could occur. In addition, 
a facility was developed adjacent to the St. Paul airport to support Navarin Basin Sale 83 exploration 
activities. Development of a oil terminal on St. Paul would probably require the rezoning of land in the 
public land use areas designation which is used for resource, wildlife, and subsistence purposes. The terminal 
would alter preferred land uses in this designation. Industry activities would have a low effect of land uses in 
Unalaska and a high effect in St. Paul. 


: The effect of the high case on land use is expected to be 
LOW in Unalaska and HIGH in St. Paul. 


(2) Effects on Coastal Managemeni: Two components of the high case 
significantly alter the level of effects from that of the base case. First, much greater quantities of oil are 
assumed to be present which leads to increased activity and a much larger possibility of oil spills. Second, 
the delivery system for produced oil shifts from offshore loading to pipelines running between the offshore 
resources and a terminal on St. Paul Island. Locational decisions, at a minimnum in the base case, become 
prominent in the high case. 


The district policies and statewide standards of the ACMP identified in the base case also apply in the high 
case. In addition, the ACMP standard for transportation and utilities is considered. 


Effects on land use in St. Paul 


Coastal Development (6 AAC 80,040) and Energy Facilities (6 AAC 80.070): 

are expected to be high as a result of the development of an air-support facility and oil terminal. The St. 
Paul CMP incorporates the first portion of the ACMP policy on coastal development that establishes 
priorities among the types of development permitted in coastal areas. The first priority is for water- 
dependent uses and activities followed by thoce that are water related. The last priority is given to activities 
and uses that are neither water dependent nor water related but for which there is no feasible and prudent 
alternative to meet the public nved. The St. Paul CMP implements these priorities through policies that 
direct shoreline development to a designated harbor district and all other development to a development 
corridor (St. Paul CMP policies 1, 4, 5, 13, and 14). If additional land is needed, such as is assumed for the 
high case, selection is guided by additional policies. For example, to minimize the costs of providing for 
public services and utilities, such expansion shall be located adjacent to or near existing development within 
the development corridor (St. Paul CMP policy 4). Sites and the construction schedule shall, to the extent 
feasible and prudent, “avoid interference with pre-existing uses, including commercial fishing and subsistence 
harvest activities” (St. Paul CMP policy 15). Policy 16 applies to refined hydrocarbon products or other 
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hazardous materials or toxic substances; it is likely that it would apply to siting decisions under consideration 
in the high case. This policy requires that “to the extent feasible and prudent, such facilities shall use the 
most advanced and effective technology for the prevention of spills, and for the detection, containment, and 
cleanup of hazardous materials spills in order to minimize adverse impacts to wildlife, habitats, commercial 
fishing, and subsistence activities” (St. Paul CMP policy 16). Agreement on “the most advanced and effective 
technology” may be a source of conflict. 


Mitigation procedures described in Section [V.B.2.m.(2) would provide additional guidance for the locational 
decisions on St. Paul Island, as does the facility siting standard of the ACMP. Unlike the base case, where 
effects were largely related to locational decisions for transporting oil that were independent of onshore 
facilities or were short term, effects in the high case would be of longer duration and to some extent 
dependent on the onshore site selected to serve as a terminal. For example, crowding in Captains Bay and 
Dutch Harbor would occur over several years. Although conflict with the policies of the St. Paul CMP is not 
inherent with the activities assumed in the scenario, the potential for differing opinions is evident as noted 
above, especially given the extent of the development and the need to designate additional lands for 
development. Conformance with the ACMP standard for facility siting that requires cooperation among 
developers, land owne:s, and government agencies would be important if the process of providing support 
facilities is to proceed smoothly. 


The second factor in the ACMP standard for coastal development requires that “the placement of structures 
and the discharge of dredged or fill material into coastal water must, at a minimum, comply with the 
standards contained in Parts 320-323, Title 33, Code of Federal Regulations” (6 AAC 80.040 [b]). Conflict 
with this clement is not anticipated. Moreover, conformance with this policy should ensure that the 
regulations of the COE will be followed. 


Geophysical Hazards (6 AAC 80.050): Geophysical hazards would be accentuated in the high case where 
for dealing with ice conditions (both sea ice and superstructure icing) could increase. 


Subsistence (6 AAC 80.120): effects on subsistence in the high case are similar to those identified 
nthe base case (Ser 1V.B.34) abhoagh the frequency with which anol spl could occur and ale 
resources increases. Conflict remaius possible with the requirement that opportunities for subsistence use of 
coastal areas and resources be assured. The level of conflict is moderated by the probability that not all 
opportunities would be foreclosed to the residents of St. Paul and St. Lawrence Islands where effects are 


expected to be the greatest. 


Habitat (6 AAC 80.130): Production of the magnitude assumed in the high case increases the probability of 
an oil spill. The statewide habitat standard of the ACMP was emphasized in previous reviews of exploration 
plans for the Navarin Basin. Given the levels of biological effects that are noted in Sections [V.B.3.d through 
g and that would occur in both offshore and seacliff habitats, concern may be accentuated over previous 
experiences, especially since drilling would occur year-round. A decision under 6 AAC 80.130(d)--the section 
that establishes the criteria for projects that will not conform to the standards--probably would be necessary 
because of the potential for conflict with the overall, offshore, and rocky-island/sea-cliff standards. 


Air, Land, and Water Quality (6 AAC 80.140): High effects on water quality increase the potential for 
conflict with the coastal management requirement that State and Federal water-quality standards and criteria 
be met. However, development would be unable to proceed without receiving water-quality permits; 
therefore, conflicts with the ACMP would be resolved. 


Transportation and Utilities (6 AAC 80,080): A new policy introduced by the high case is the one for 
transportation and utilities. Transportation of produced oil in the high case comes within the coastal 
boundary of St. Paul. As a result, the ACMP standard requires that the route and facility be compatible with 
the St. Paul CMP. Assuming that onshore development occurs in a manner consistent with the coastal 
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development and energy-facility-siting policies discussed previously, the proposed development should not 
conflict with this portion of the transportation standard. 


The second factor to be considered in the transportation and utilities standard is the need to site such 
facilities inland from beaches and shorelines unless the facility or route is water dependent or no feasible and 
prudent inland alternative exists to meet a public need. Conflict with this portion of the standard is unlikely. 


SUMMARY: Higher levels of effects on biological resources and significantly more offshore and onshore 
activity have the potential to generate greater conflicts with statewide standards and district policies of the 


ACMP?P. Potential conflicts with ACMP statewide standards for geophysical hazards, habitat, and water 
quality increase in the high case. ACMP standards for coastal development and facility siting and related 
district policies should facilitate siting decisions; conformance is not precluded by the scenario. Potential 
negative effects on subsistence do not increase in any one year but may occur more frequently. Because 
effects on subsistence are not additive with each negative event, potential levels of conflict comparable to 
those in the base case are expecied. 


CONCLUSION (Effects on Coastal Management): The effect of the high case with respect to the ACMP is 
expected to be HIGH. 


4. Cumulative Case: The anaylses of the cumulative case for Sale 107 involved 
consideration of the potential effects on (1) the physical and biological resources, sociocultural systems, and 
programs from activities associated with petroleum exploration, development, and production and 
transportation in the Bering Sea and the major projects listed below and (2) migratory species from activities 
over the range including the transportation of Sale 107 oil from the Navarin Basin to the West Coast (U.S.) 
and from industrial activities in the Bering Sea, Grif of Alaska, and along the Pacific Coast of Canada and 
the United States. Migratory species include those s;« ies or species groups that migrate to and from the 
Navarin Basin and migrate to other areas that might be affected by the transportation of Sale 107 oil. 


cumulative case resource estimate of 1, 720 MMbbls represents the 1 mean —_ and — resources in 
the four Bering Sea planning areas (Navarin, Norton, St. George, and the North Aleutian Basins) aggregated 
into one distribution. Appendix A provides a methodology for the development of the cumulative case 
resource value. To develop this level of resource, 16 exploration wells, 9 delineation wells, 6 production 
platforms, and 336 development wells would be needed. The following table outlines the most economically 
viable oil transportation mechanism as well as the preferred location for transshipment terminals for each 


planning area. 


Table IV-21a 
Bering Sea Transportation Mechanisms and Transport Terminals 


Oil Oil 
Transportation Trans-Shipment 
Planning Area Mechanism Terminal 
Navarin Basin Pipeline or Offshore Loading St. Paul 
Norton Basin Pipeline or Offshore Loading Nome 
St. George Basin Pipeline Makushin Bay 
N. Aleutian Basin Pipeline Balboa Bay 


Marine support for exploration, development, and production activities in the Navarin, St. George, and North 
Aleutian Basins would be out of Unalaska, while Nome would serve as a marine-support base for activities 
occurring in the Norton Basin. Air-support facilities for the Navarin and St. George Basins would be located 
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on St. Paul Island. Air-support facilities for the Norton and North Aleutian Basins would be out of Nome 
and Cold Bay, respectively. 


For the cumulative case, 2.96 spills of 1,000 bbl or greater and 1.18 spills of 10,000 bbl or greater are 
estimated. Therefore, we assume 3 spills of 1,000 bbl or greater and 1 spill of 10,000 bbl or greater for the 
cumulative case. The probabilities of one or more spills exceeding 1,000 and 10,000 bbl or greater are 95 
percent and 69 percent, respectively. For the cumulative case, 456 spills under 1,000 bbl would be estimated 
during the production years, totaling 2,005 bbl over the life of the field (about 19 years). 


describes OCS projects and ~ ee which are > part of the cite euvironment ¢ or are reasonable and 
foreseeable future actions. The following projects are considered in the cumulative effects analysis because 
they could occur in or adjacent to the Bering Sea or are along the migratory route of marine and coastal 
birds, marine mammals, endangered and threatened species, or nonendangered cetaceans. As a result, these 
projects are considered in the cumulative case analysis where appropriate. 


(1) Commercial Fisheries: Waters off the coast of Alaska support some of 
the most productive fisheries in the world. All Alaska OCS planning areas support commercial fishing to 
some degree although the fisheries in the Beaufort and Chukchi Sea Planning Areas are of relatively minor 
importance. To some degree, all coastal communities in Alaska derive economic benefit from commercial 
fishing; however, in landings and value, Dutch Harbor, and Naknek rank as the major fishing ports in the 
Bering Sea region. 


Alaskan commercial fisheries employ gillnets, seines, and trolling gear for harvesting salmon; longlines for 
halibut, sablefish, and rockfish; and trawls for other groundfish. Pots of various types are used in the crab 
fisheries. The limited spring and summer herring roe/bait fisheries also employ gillnets and purse seines. 
Commercial fishing activities could affect marine and coastal birds and marine mammals that migrate to and 
from the Navarin Basin. 


(2) Subsistence Activities: Subsistence hunting and fishing are important 
from both a cultural aspect and in terms of providing a major source of food for Native and rural Alaskans. 
The species used vary somewhat in different areas of the State and from community to community; however, 
in general, marine mammals and fish are important in most coastal areas. Important subsistence resources 
for those communities bordering the southern Bering Sea include salmon, halibut, shellfish, intertidal 
organisms and plants, fur seals, hair seals, sea lions, birds and bird eggs, and caribou. Communities 
bordering the northern Bering Sea utilize salmon and other fishes; shellfish; bearded, ringed, and spotted 
seals; walrus; bewhead and beluga whales; waterfowl; moose; reindeer; and caribou. 


(3) Coastal Development in California: Between 1945 and 1975, California’s 
population tripled to more than 20 million with 85 percent of the population living within 30 mi of the coast. 


At the turn of the century, it was estimated that California had 381,000 acres of prime coastal wetlands. 
Within 75 years, about two-thirds of this acreage had beea lost to a variety of developments along the coast. 
These disturbances have ranged from large-scale, whole-ecosystem elimination to small-scale, habitat-specific 
alterations. They include urban development, harbor construction, dredging, dike and levee development, 
and marina development. Migratory species (marine and coastal birds) include those species or species 
groups that migrate to and from the Navarin Basin and migrate to other areas that might be affected by 
coastal development in California. 


(4) Offshore Alaska Federal Oil and Gas Activities: The following lease sales 
have occurred outside the Bering Sea area and exploration activities have occurred within each of these sale 


areas: 


-- Lease Sale BF - Beaufort Sea 
-- Lease Sale 71 - Diapir Field 
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-- Lease Sale 87 - Diapir Field 
-- Lease Sale 97 - Beaufort Sea 
-- Lease Sale 109 - Chukchi Sea 
-- Lease Sale 124 - Beaufort Sea* 
Lease Sale 126 - Chukchi Sea* 


* Potential future sales. 


Exploration activities could include exploratory drilling from a jack-up rig, semisubmersible drilling unit, 
drillship, bottom-founded drilling unit, or artificial island; other exploration activities include helicopter- 
support operations; support-vessel operations including ice management; and high-resolution shallow-hazard 
seismic surveys. To date there have been no proposals for development and production within the Alaska 
OCS Region. Should oil and/or gas be discovered in commercially producible quantities on leases within 
one or more of these sale areas, the transportation of produced product may occur by pipeline or tanker and 
could transit several planning areas. These projects are along the migratory route of marine and coastal 
birds, marine mammals, endangered and threatened species, and nonendangered cetaceans that migrate to 
and from the Navarin Basin. 


(5) Federal Onshore Qil and Gas Related Activities: The Arctic National 
Wildlife Refuge (ANWR) is situated in the northeastern part of Alaska. The boundaries of the coastal plain 


portion of ANWR facing the Beaufort Sea exiends from the Canning River Delta on the west to the 
Canadian border on the east. 


The conditional, economically recoverable resource in the mean case for the coastal plain was estimated at 
3.2 Bbbls with a 19-percent probability of oil being present. Approximately 5,120 hectares, or 0.8 percent of 
the area, would be modified from its initial condition. Approximately 320 to 500 km of all-season gravel road 
within several oil fields and about 180 km of road between the Canning River and the marine facilities at 
Pokok Lagoon are assumed. 


(6) Alaska State Oil and Gas Activities: A total of 27 lease sales have been 
conducted by the Alaska Department of Natural Resources since the institution of the state 5-year leasing 


program in 1979. Currently producing offshore leases are located in Cook Inlet and the Beaufort Sea. Most 
of the oil produced from Cook Inlet is transported by tanker from Nikiski through lower Cook Inlet and the 
Gulf of Alaska. Oil produced from the Beaufort Sea is transported via pipeline to the Trans-Alaska Pipeline 
System. Sixteen sales are included in the current state 5-year oil and gas leasing program (1989-1993). 
Seven of these sales are offshore. All offshore sale areas are located in the Beaufort Sea or Cook Inlet. 
Two recent sales leased tracts in the Beaufort Sea. In Sale 55 tracts from just west of Kaktovik eastward to 
the Canadian border were leased, and in Sale 52 tracts were leased in the area of Smith Bay. Exploration 
activities have not yet occurred on tracts leased in these sales. Other State sales adjacent to the Bering Sea 
include the Bristol Bay uplands and the Alaska Peninsula. 


In September 1984, the State of Alaska held an oil and gas lease sale for the Bristol Bay Uplands (Sale 41). 
The sale area, containing about 4 million acres, is located south of the Kvichak River and north of Port 
Heiden on the Alaska Peninsula. Of the 1.4 million acres offered, 278,938 acres received bids. Four wells 
have been drilled, plugged, and abandoned in the Sale 41 area. 


The proposed Alaska Peninsula Sale Area (Sale 56) contains about 1.7 million acres of land on the Alaska 
Peninsula between Liesko Cape and Port Heiden. The sale is scheduled for May 1991; however, no decision 
has been made on whether the State will hold the lease sale (State of Alaska, 1989). 


These projects are along the migratory route of marine and coastal birds, marine mammals, endangered and 
threatened species, and nonendangered cetaceans that migrate to and from the Navarin Basin. 
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(7) anadian E as Activities: Eighty wells have been 
drilled in the Canadian Beaufort Sea. There — om 6 ; sienilicent disco eries encompassing an estimated 
1.5 Bbbl of oil and 4.5 Tfc of natural gas. The giant Amauligak oil and gas field will likely be the lead 
offshore oil development project, although plans are on hold at present. Current transportation concepts 
suggest that oil from Amauligak will be shipped by pipeline from the production islands to shore at Richards 
Island and then down the Mackenzie Valley to southern markets. 


These projects are along the migratory route of marine and coastal birds, marine mammals, endangered and 
threatened species, and nonendangered cetaceans that migrate to and from the Navarin Basin. 


(8) Transportation of Oil and Gas: 


Cook Inlet Tankering: An increase in Cook Inlet produced oil may be shipped to markets in the Far East if 
allowed by Congress. Laws currently restrict the export of oil produced from Federal and State leases in 
Cook Inlet to 3,000 bbl/day (about 2 tankers/year)--the current level of export. However, efforts are under 
way by Alaska’s congressional delegation to end these restrictions. If the restrictions are removed, it is 
estimated that 36 MMbbls of oil may be tankered over the life of the Cook Inlet Field. This could amount 
to an average of about 14 tanker trips per year. It is believed that the tankers would travel the Great Circle 
Route from Cook Inlet to Pacific Rim markets, which would result in tankers traveling through Unimak Pass 
and then westward just north of the Aleutian Islands. Tanker traffic and subsequent oil spills would be along 
the migratory route of marine and coastal birds, marine mammals, endangered and threatened species, and 
nonendangered cetaceans that migrate to and from the Navarin Basin. 


Trans-Alaska Pipeline System: The majority of the oil produced in Alaska is transported via the Trans- 
Alaska Pipeline System (TAPS). The TAPS began transporting crude oil from the Alaska North Slope to 
Valdez on June 10, 1977. The TAPS is a 48-in-diameter pipeline designed to have a potential capacity of 2.0 
MMbbIls per day, although 1.7 MMbbls per day has been set as the maximum efficient rate by the Alaska Oil 
and Gas Conservation Commission. The terminal at Valdez is able to handle four tankers at one time and 
has an average turnround time of 24 hours. The TAPS presently is delivering crude oil from Prudhoe Bay 
which has an estimated 9.6 Bbbls of recoverable oil reserves and from Kuparuk which has an estimated 1.6 
Bbbls of recoverable oil reserves. A total of 2.0 MMbbls per day is tankered out of Alaska. Of this, about 
680 thousand bbl/day are tankered to ports within California. Tanker traffic and subsequent oil spills would 
be along the migratory route of marine and coastal birds, marine mammals, endangered and threatened 
species, and nonendangered cetaceans that migrate to and from the Navarin Basin. 


(9) Red Dog Mine: The Red Dog Mine is located 87 km from the Chukchi 
Sea Coast and 145 km north of Kotzebue. The seaport for the mine is located approximately 27 km 
southeast of Kivalina. Production began in 1990 with 1.1 million t of ore. Full production at a rate of 1.9 
million t per year is expected to begin in 1993 and continue into the future. Variations in production after 
1992 will reflect different percentages of lead, zinc, and other mineral concentrates in the ore mined. At full 
production, 5.5 thousand t of ore per day would be mined. The port facility consists of a dock and causeway 
40 m wide and 60 m long that extends into a water depth of 4m. Ore shipping will occur only during open- 
water periods (approximately 90-100 days/year). Ore will be loaded onto lightering vessels which will make 
four trips per day to ore carriers which will be loaded offshore. Ore carriers will make about 15 trips per 
year to smelters on the Pacific Coast of North America, the Far East, and Europe. The life of the field is 
estimated at 50 years. Ore shipments would be along the migratory route of marine and coastal birds, 
marine mammals, endangered and threatened species, and nonendangered cetaceans that migrate to and 
from the Navarin Basin. 


(10) Federal Offshore Mining Program Norton Sound Lease Sale: The total 
arcal extent of the proposed Norton Sound Lease Sale is about 59,510 hectares (approximately 147,050 


acres). The 34 blocks are located about 5 to 22 km offshor in water depths that range from about 20 to 30 
m. The MMS has estimated that placer deposits of gold in the proposed lease-sale are» te be 530,000 troy 
ounces. It is projected under the mean case that one dredge would be used for mi: ng. About 60 acres per 


- 
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year would be dredged for a period of 14 years, with total dredging to include about 800 acres. If 
implemented, this lease sale is tentatively scheduled to be held in February 1991. 


(11) State Offshore Mining Program: Two areas along the northern shore of 
Norton Sound have valid mining leases--the area adjacent to the city of Nome and a small area off the coast 


near Bluff, about 85 km east of Nome. Permits have been applied for along much of the coast to within 50 
kilometers to the east and west of Nome. Western Gold Exploration and Mining Co., Limited Partnership 
(WestGold) is mining for gold on 8,802 hectares (21,750 acres) of offshore leases that extend from about 1.6 
km east of Nome to about 16 km west of Nome. The leases extend approximately 4 km offshore. WestGold 
uses the Bima, the largest bucketline offshore-mining vessel currently active. Minimum digging depth is 9 m; 
maximum digging depth is 45 m. The dredge footprint for the 1987 season covered an area of approximately 
22 hectares (53.83 acres). The current offshore-mining operation uses no beneficiation chemicals. The 
length of the operating season is anticipated to be 160 days long. It is assumed that an additional shallow- 
water dredge will be added by 1990. Pending the results from the smaller shallow-water dredge, it is 
assumed that lessees holding the leases off the coast of Bluff also would begin to operate a smaller shallow- 
water dredge--the lease is only 518 hectares (1,280 acres) and water depth is less that 20 m. During each 
drilling season, the two smaller dredges (the one operated by WestGold and the other by the lessees off 
Bluff) would dredge less than the 25 hectares (60 acres) assumed for the Bima. The use of mercury during 
these operations is uncertain. The Bimg has successfully mined gold without using mercury. Dredging 
operations would be along the migratory route of marine and coastal birds, marine mammals, endangered 
and threatened species, and nonendangered cetaceans that migrate to and from the Navarin Basin. 


c. Cumulative Effects: 


(1) Cumulative Effects on Air Quality: The spatial distribution of air- 
pollution emissions over the Bering Sea under the cumulative case is not known. Air-pollutant emissions 
from exploration activities in adjacent sale areas are considered to be too remote from St. Matthew Island to 
have any effect on onshore air quality. However, even if all emissions for the Bering Sea during the peak 
production year were concentrated 48 km from St. Matthew Island, they would be less than for the high case 
(Sec. IV.B.3.a). Analysis of emissions for both the base case and high cases indicate that impacts from air 
emissions in the cumulative case on onshore air quality are expected to be greater than 5 percent but less 
than 20 percent of the maximum allowable PSD-Class-I increments. The resources available for the 
cumulative case scenario lie between the base and high cases. Concentrations at the shoreline are expected 
to be 8.8 percent of the available increment for NO,. 


In the cumulative case, the effects of air quality not addressed by standards would reflect greater emissions 
than for the base case but less than in the high case (Sec. IV.B.3.a.(2)). Concentrations aud deposition of 
sulfurous pollutants would be well below the concentrations that could cause even local tundra acidification. 
Accidental emissions result from gas blowouts, evaporation of spilled oil, and the burning of spilled oil. The 
emissions from a gas blowout are described in Section [V.B.1.a. In the cumulative case, three oil spills 
greater than 1,000 bbl would be expected. The emissions from evaporation or fire are described in Section 
IV.B.1.a. In addition, the 456 small spills (totaling 2,005 bbls) projected under the cumulative case could 
release an additional 9.2 t of VOC by evaporation. 


Emissions from the base case represent a significant contribution to the cumulative case. 
Conclusion: The effect of the cumulative case on air quality is expected to be LOW. 


(2) Cumulative Effects on Water Quality: In the cumulative case, the agents 
most likely to affect water quality in the Sale 107 area would be platform discharges and oil spills. These 
agents would result from hydrocarbon exploration; development and production on existing leases; the 
proposal; and future Navarin Basin lease sales. Platform discharges from exploration and development 
activities in other Bering Sea planning areas would not affect water quality in the Navarin Basin. Other 
activities occurring in the Bering Sea region would have little cffect on water quality in the Navarin Basin. 
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Platform Discharges: The dissolved concentration of trace metals at 100 m from the discharge point would 
be within acute marine-water-quality criteria (Table [V-13). During exploration and delineation activities, 
three rigs would be present at any one time in the Bering Sea; thus, a maximum of 0.09 km” of the sale area 
would have impaired water quality during the drilling periods. This impairment would exist only during 
periods of actual discharge and would rapidly dissipate upon completion. For additional information on 
drilling muds and cuttings see Section IV.B.1.b.(1). 


Assuming that maximum discharge rates are limited by EPA to the same extent during production as during 
exploration, instantaneous discharges would be of the same order of magnitude in production as in 
exploration. About 0.18 km? of the sale area would have impaired water quality during the production-well- 
drilling period. The effect on local and regional water quality would be very low. 


The production of formation waters over the life of the field can be estimated at 344 to 2,565 MMbbls. 
Discharge of formation waters would require an EPA permit and would be regulated so that water-quality 
criteria, outside an established mixing zone, would not be exceeded. The effect on local water quality would 
be moderate, while the effect on regional water quality would be very low. 


QOil Spills: Three spills of 1,000 bbl or greater and one spill of 10,000 bbl or greater are projected for the 
cumulative case. Also, 456 small spills totaling 2,005 bbl could be expected over the life of the field. 
Assuming that one spill of 10,000 bbl or greater occurred, a minimum of about 830 km’ could be affected. 
For additional information of the effect of oil spills on water quality see Section IV.B.2.b.(3). 


Sustained degradation of water quality to levels above State and federal criteria from hydrocarbon 
contamination is unlikely. Hydrocarbon concentrations from three oil spills of greater than 1,000 bbl could 
exceed the chronic criterion of 0.015 ppm total hydrocarbons on more than 1,000 km? for a short period of 
time. Concentration above the acute criteria (1.5 ppm) are not anticipated. The persistence of individual oil 
slicks would be short-term (less than 1 year). The small spills under 1,000 bbl estimated to occur over the 
life of the field would result in local chronic contamination. Effects of oil spills on water quality are expected 
to be moderate locally and low regionally. 


Since the proposal is the primary effects contributor in the cumulative case, the proposal contributes 
significantly to the overall effects on water quality. 


Conclusion: The effect of the cumulative case on water quality is expected to be MODERATE locally and 
LOW regionally. 


(3) Cumulative Effects on Fisheries Resources: 


Groundfish: In the cumulative case, the loss of petroleum during transportation to markets (pipelines and 
tankers) would be the principal agent effecting groundfish resources of the eastern Bering Sea. Oil spills 
would mainly affect the more sensitive eggs and larvae of the fishes that occur near surface and/or pelagic 
waters. Groundfish resources are the most numerous along the continental slope and shelf break. In the 
cumulative case the number of oil spills (3) and the probability that a spill would contact the shelf-break area 
would increase over the base case. Although the risk of a spill contacting the shelf-break area would 
increase, the effect on groundfish would be limited to the actual time when eggs and larvae are present in 


pelagic waters. 


The effects would be further reduced by the limited areal extent of a spill and the limited number of eggs, 
larvae, and adults that would be contacted due to their broad distribution both in depth and areal extent in 
the eastern Bering Sea. The effects on these populations would be limited to a minute number of pelagic 
species in the limited area of the oil spill. The overall effect would be very low since it would be unlikely 
that oil in sufficient concentrations to cause lethal or sublethal effects could reach the benthic habitat of 
juveniles and adults. 
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In the cumulative case, the oil-spill risk to groundfish along the continental slope between Unimak Pass and 
the Pritulof Islands would also increase over that of the base case. During the spring and early summer, 
pollock eggs and larvae are commonly, but discontinuously, found in this area. 


In the cumulative case, the number of drilling platforms would increase to six as compared to two in the base 
case. About 15 km’ of the Bering Sea could be affected by drilling discharges; however, this is of little 
significance when compared to the total fisheries habitat of the eastern Bering Sea. Similarly, as indicated in 
the base case, seismic surveys would have no physical effect on the groundfish resources. 


The cumulative case is expected to have a very low effect on groundfish. 


Shellfish: Petroleum industry activities in the Navarin, Norton, St. George, and North Aleutian Basins could 
have cumulative adverse effects on the shellfish of the Navarin Basin and adjacent areas. These cumulative 
effects consist of an increased number of oil spills with potential to cause increased sublethal to lethal effects 
on the various shellfish species of the eastern Bering Sea. 


The major shellfish areas that might be affected by oil spills under the cumulative case are those off the 
Pribilof Islands. The adverse effects from oil spills are alleviated by their limited area, their entry into the 
benthos in concentrations insufficient to affect shellfish, and the widely distributed adult shellfish populations 
that are not contacted in significant numbers. The spring-to-early summer pelagic larvae of the king and 
tanner crabs (and their close relatives) would be near the surface and, hence, more apt to be contacted by 
spilled oil. At this time, they are at population densities measured in “tens” per cubic meter of seawater. 
This means that only a few organisms in the eastern Bering Sea larval crab population would be in a position 
to be contacted by an oil spill, even a very large one. 


Drilling discharges and seismic surveys would have negligible effects on shellfish due to their limited areas 
and times of occurrence under the base case, and effects would not increase under the cumulative case to the 
degree that this finding would be changed. The six platforms in the cumulative case do not significantly 
increase the affected area over that of the base case. The area affected would increase from 6 km* in the 
base case to 15 km? in the cumulative case. As indicated in the base-case analysis, seismic surveys have no 
effect on shellfish eggs, larvae, or adults. The cumulative case is expected to have a very low eff: *t on 
shellfish. 


Pacific Herring: Since herring resources migrate extensively, herring stocks could be affected by all OCS 
activities in the Bering Sea. Oil spills are not expected to affect herring stocks even in the cumulative case. 
Overwintering herring remain at or near the sea bottom at depths exceeding 100 m. Even if a spill should 
occur, exposure concentrations would be less than 0.1 ppm, and since any herring at shallower depths are 
able to depurate petroleum hydrocarbons, no effects are expected for overwintering juvenile and adult 
herring. 


For the spawning and rearing grounds of herring--generally the shallow inshore waters of Bristol Bay, 
selected locations in other areas of southwestern Alaska, and the north Alaska Peninsula--the probability of 
an oil spill occurring and contacting these areas is extremely low. Approximately 87 percent of <‘i¢ spawning 
biomass aggregates between Togiak and Goodnews Bay (Fried, Whitmore, and Bergstrom, 1982) and the 
probability that an oil spill would occur and contact this spawning area is unlikely. Because of this low risk 
and the fact that oil is sufficiently weathered within 30 days, the annual short spawning period of adults, 
devel ping eggs, and rearing larvae would not be affected by the cumulative effects of oil spills. 


Disi:harges and seismic activities would not occur near spawning or rearing areas of herring. Because these 
activities are extremely localized, the effects on all life stages would be very low. 


The cumulative case is expected to have a very low effect on Pacific herring. 
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Pacific Salmon: The effects of the three cumulative case oil spills are expected to be very low since the egg 
and fry stages of salmon in streams in western Alaska, Bristol Bay, and the ALaska Penninsula would not be 
contacted by oil spills. The probability of a spill occurring and contacting these shorelines is less than 0.5 
percent. Juveniles have not been identified as occurring in the Navarin Basin, are generally broadly 
distributed over their outmigration routes outside the Navarin Basin area. Spawning-bound adults are limited 
to relatively low numbers of sockeye and chum salmon, lesser numbers of chinook, and no coho or pink 
salmon identified as migrating through this area (Straty, 1975). It is unlikely that the small number of oil 
spills assumed to occur in the cumulative case and their small areal extent would have other than a very low 
effect on migrating salmon. Spawning-bound Pacific salmon travel considerable distances daily, at some 
depth, and would probably not be in the vicinity of an oil spill for any length of time or in contact with 
concentrated near-surface components. Additionally there are some studies that show that migrating salmon 
are able to detect and avoid hydrocarbons in water (Weber, 1984). 


Although drilling discharges and line mi of seismic surveys increase for the cumulative case, the broad 
distribution of migrating salmon species negates the very localized effects of these activities; therefore, there 
would be no significant cumulative effect on this group of fishes. 


Since the proposal is the primary effects contributor in the cumulative case, the proposal contributes 
significantly to the overall effects on fisheries resources. 


Conclusion: The cumulative case is expected to have a VERY LOW effect on fisheries resources. 


(4) Cumulative Eff Mari { Coastal Birds: 
Activities that could produce cumulative effects in Alaskan marine and coastal bird populations include oil 
and gas development on current and future Federal leases in the Beaufort, Chukchi, and Bering Seas, the 
Gulf of Alaska, and the west coast of the lower 48 States; current and future State of Alaska oil and gas 
development in the Beaufort and Bering Sea areas and Cook Inlet; future onshore Federal oil and gas 
development (including ANWR); the Trans-Alaska Pipeline; Canadian Beaufort production; commercial 
fishing operations; subsistznce harvest of birds and their eggs; sport harvest of waterfowl; disturbance from 
operation of aircraft, vessels, and vehicles and other human activity in areas where waterfowl in particular are 
engaged in activities that make them especially vulnerable; and ha®itat removal from expansion of 
commercial, residential, and recreational land use. The transport of oil associated with Federal or State lease 
sales is likely to cause the greatest increase in effects on marine birds. The effect of commercial fishing 
activities on prey populations used by birds is not presently known but could be substantial. The mortality of 
birds caught in fishing nets, as well as effects of certain periodic climatic events (e.g., El Nino), persistent ice 
and snowcover, flooding of nesting areas, severe weather during spring migration, decreased prey availability 
during critical foraging periods, unusual levels of predation, or declining water quality can be substantial and 
add to the overall cumulative effect. 


Assumed with cumulative resources of 1,720 MMbbls are | platform spill and 2 transportation spills. 
Increasing transport of oil in the Bering Sea could elevate the risk of spills contacting several areas where the 
vulnerability of marine and coastal bird populations is high. These include the Pribilof Islands, Unimak 
Pass/eastern Aleutian Islands, the St. Matthew Islands, Nunivak Island/Yukon Delta, and St. Lawrence 
Island. The greater I’":elihood of spill occurrence, increasing from 1 (base case) to 3 (cumulative), should 
increase the probabuiiy that marine and coastal birds would experience oil-spill effects some time during the 
life of the field. Oil-spill effects are expected to be at least as substantial as those described for the base case 
and could increase in severity if increasing the number of spills results in a major population being contacted 
more than once and, thereby, increasing recovery time. 


Because of the prevailing easterly wind direction in summer, tanker traffic east of St. Matthew Island would 
not increase risk in the summer/fall period when populations are concentrated and, thus, most vulnerable. 
Increased tanker traffic would increase the potential for contacts in the Pribilof Islands in the winter/spring 
and fal! seasons. However, relatively few birds are likely to be present in winter/spring, and while the 
potential for contact in this area in fall may be increased, effects are likely to remain moderate for species 
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that begin dispersing carly in this season. Other species still in the final stages of the nesting cycle, however, 
could experience high-level effects. Greatest increased risk is likely to occur in the Unimak Pass/eastern 
Aleutian Islands area since most tankers will move through this area to southern markets; here, high-level 
effects potentially could result under cumulative assumptions. 


Many marine birds that breed in the Bering Sea region (most numerous are the fulmar, storm petrels, 
cormorants, kittiwakes, other gulls, murres, auklets and puffins) do not undertake extensive migrations, or at 
least do not stage directed migrations that terminate in the vicinity of offshore oil developments. Some 
migrate through or overwinter in or near other lease areas or areas of increased risk (e.g., St. George Basin, 
Unimak Pass/eastern Aleutians, western Gulf of Alaska), and thus potentially could be subject to increased 
adverse effects. The fulmar, fork-tailed storm petrel, kittiwakes, some gulls, and most alcids disperse widely 
in pelagic waters south of the ice front (generally within their Bering Sea breeding range) but a substantial 
proportion of fulmar, black-legged kittiwake, common murre, tufted puffin, and probably parakeet auklet and 
horned puffin populations also move into the North Pacific. Some proportion of these populations, together 
with cormorants, occupy the Aleutian Islands east to Kodiak Island in winter. Whiskered auklets are 
endemic to the Aleutians year round. Leach’s storm petrels migrate to the equatorial Pacific in winter, and 
nonbreeding southern hemisphere shearwaters that spend their winter in Alaskan waters return south to 
breed on islands off southern Australia and Tasmania (Harrison, 1983). Potentially at risk from tankers 
transiting Unimak Pass and cumulative factors noted above, particularly during the winter season and/or 
spring and fall migration periods, are loons; emperor goose; common, king, and Steller’s ciders; harlequin 
duck; oldsquaw, black, surf and white-winged scoters; and lesser numbers of several other waterfowl species. 
Pacific black brant, emperor goose, Taverner’s Canada goose, Steller’s cider, pintail, and several other 
waterfowl, shorebird and raptor species occupy lagoons on the north side of the Alaska Peninsula during 
spring and fall migration periods and thus potentially could be vulnerable to oil spills originating from tankers 
transiting Unimak Pass and spill clean up disturbance. 


For seabird and waterfowl species whose populations primarily disperse widely into oceanic waters of the 
southern Bering Sea and North Pacific Ocean following the breeding season, it does not appear likely that 
sufficient numbers could be contacted (even by multiple spills) for effects greater than projected under the 
base case (moderate) to occur. Nor are those occupying the central and western Aleutian Islands likely to be 
contacted by spills originating from planning areas on the current 5 year-schedule. Likewise, those species 
that occupy Alaska Peninsula lagoons during migration (see above) are at low risk from spills originating in 
the Unimak Pass area (<5% probability of spill occurrence and contact in these areas), and thus potential 
effects for those that migrate and overwinter in southern latitudes would not exceed a moderate level. 
Southern-hemisphere shearwaters, breeding in the millions at several major Australian sites do not appear 
vulnerable. Thus, it appears that only a few species (e.g., yellow-billed loon, emperor goose) wintering in 
and/or migrating through the Unimak Pass/eastern Aleutian area would be exposed to sufficient additional 
tisk from oil spills during or after completing their postbreeding migratory dispersal to elevate the expected 
effect. Yellow-billed and other loons and several species of diving ducks and other waterfowl wintering in the 
Kodiak, Prince William Sound and/or southeast Alaska areas could be vulnerable to spills from tankers 
serving the Trans-Alaska Pipeline. The spectacled cider and red-legged kittiwake also may be vulnerable duc 
to the probable winter concentration in the central Bering Sea of the former species, and the breeding 
concentration of the latter on the Pribilof Islands where there is potential oil spill risk (<5% probability of 
occurrence and contact) from passing tankers. Species that breed in the Bering Sea with a proportion of 
their populations wintering in one or more western Gulf of Alaska planning areas (e.g., crested auklet, 
ciders), also could be subject to multiple spills; however, in such cases, the proportion of the regional 
population potentially affected probably is too small to elevate the level of effect. In the Unimak 
Pass/eastern Aleutian area, multiple tanker spills within a relatively short period (¢.g., tanker origin or from 
supply vessels staging at Unalaska) could affect sufficiently large numbers of tufted puffins to clevate effects 
on the regional population. Likewise, multiple spills moving through the caste.n Aicutians could elevate the 
level of cffect on the whiskered auklet population; although the bulk of the population is concentrated further 
west, the total population is sufficiently small that a relatively small kill would represent a substantial 
proportion of it. 
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Specific quantitative information is lacking concerning the potential effects on marine birds from other 
factors noted above. Those species expected to have the greatest potential for adverse effects include: (1) the 
mortality of birds in high seas driftnets (thought to number as many as 500,000 birds annually in the Bering 
Sea/North Pacific region) (Ainley et al., 1981); (2) the reduction in prey availability, whether as a resvlt of 
commercial fishing operations, climatic, or other factors, can result in the loss of an entire year’s reproductive 
effort in some species; and (3) the occurrence of severe storms where populations are concentrated. 


Although nesting populations of waterfowl in the vicinity of the Navarin Basin proposed sale area (St. 
Matthew Islands) are extremely low, overwintering populations, particularly ciders (including, potentially, a 
major proportion of the spectacled cider population--area unknown) and oldsquaw, can be substantial in the 
St. Matthew polynya and along the ice front. With the advent of the breeding season, the various species of 
seaduck migrate along the coast to nesting areas on the Yukon-Kuskokwim Delta and coastal areas 
northward to the Arctic Slope. While in migration, these species are vulnerable to oil spills where they stop 
to feed and rest in iaxge concentrations, as well as to late spring thaw conditions that close the open water of 
leads (one instance of 100,000 king ciders dying of starvation in the Beaufort Sea [Barry, 1968]), or severe 
storms. On the nesting areas, they are not particularly vulnerable to oil spills or activity associated with oil 
and gas development, but a late thaw can delay nesting and result in greatly reduced reproductive success. 
Populations of eiders, oldsquaw, and other species of seaducks are most vulnerable to oil spills when they 
occupy Beaufort, Chukchi, and Bering Sea coastal lagoons by the hundreds of thousands during the post- 
breeding, molting and migration periods. Although it is evident that large numbers could be contacted 
during these periods, overall effects from oil spills are not likely to exceed a moderate level for most species 
because of their larg: regional populations, substantial dispersal during winter and/or breeding periods, and 
substantial reproductive potential. If a spill were to enter lagoons along the north side of the Alaska 
Peninsula (probability is <5%) where large proportions of species (such as Steller’s cider) concentrate in fall, 
high level effects could result. Oldsquaws exposed to more than one spill in areas of concentration (¢.g., 
500,000 overwintering in the St. Lawrence Island polynya) within 1 or 2 generations could experience high 
effects, although the probability of this occurring is less than 0.5 percent. Likewise, the wintering of these 
species south of the ice front in the southern Bering Sea, in the eastern Alevu!isas and east to Kodiak Island 
exposes them to multiple oil spills; however, the large area occupied during this period and their large 
regional populations suggest any spill effects would be moderate. 


Scoters and several other species could be exposed to oil spills during molt or migration in coastal lagoons as 
well as in overwintering areas from the eastern Aleutians and coastal Gulf of Alaska south to California 
where they are some of the most abundant overwintering species (USDOI, MMS, 1990). In the latter, they 
could be exposed to spills from tankers serving the TAP or originating on California lease areas. However, 
as a result of their generally large regional populations, substantial reproductive potential, and the extensive 
overwintering arca over which they are dispersed, oil spills would be expected to have low to moderate 
effects. These and other species are discussed at length in the 5- YEAR OCS Oil and Gas Leasing Program 
FSEIS (USDOI, MMS, 1990). 


Although the cumulative effects of oil and gas development on marine “nd coastal bird populations over 
much of the region is not expected to exceed the moderate degree of severity projected under the base case, 
they may occur with greater likelihood when occurring in conjunction with other perturbations of the 
environment that affect survival and productivity. 


In summary, the proposed action is expected to contribute a major portion of the cumulative effects on 
marine and coastal birds. 


Conclusion: The effect of the cumulative case on marine and coastal birds is expected to be MODERATE. 


(S) Cumulative Effects on Pinnipeds, Polar Bear and Sea Otter: Activities 
that could produce cumulative effects in pinniped and polar bear populations include oil and gas development 
on current and future federal leases the in the Beaufort, Chukchi and Bering Seas, the Gulf of Alaska, and 
the west coast of the lower 48 States; current and future State of Alaska oil and gas development in the 
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Beaufort and Bering Sea areas and Cook Inlet; the Trans-Alaska Pipeline; Canadian Beaufort production; 
commercial fishing operations; subsistence and other harvests; and disturbance from operation of aircraft, 
vessels, vehicles and other human activity in areas where pinnipeds, polar bear and sea otter are engaged in 
activities that make them especially vulnerable. Transport of oil associated with Federal or State lease sales 
is likely to cause the greatest increase in effects on these groups. The effect of commercial fichi-.g activities 
on prey populations used by marine mammals is not presently known but could be substantial. Mortality of 
mammals caught in fishing nets, as well as effects of diseases that cause reproductive failure or mortality, 
certain periodic climatic events (¢.g., El Nino), decreased prey availability during critical foraging periods, 
unusual levels of predation, or declining water quality can be substantial and add to the overall cumulative 
effect. 


Assumed with cumulative resources of 1,720 MMbbls are 1 platform and 2 transportation spills. Increasing 
transport of oil in the Bering Sea could clevate the risk of spills contacting several areas where the 
vulnerability of marine mammal populations is high. These include the Pribilof Islands, the Unimak 
Pass/eastern Aleutian Islands area, the Pribilof/Unimak Pass corridor, northern Bristol Bay, the shelf- 
break/ice-front zone, the St. Matthew Island area, and St. Lawrence Island and southwest. The greater 
likelihood of spill occurrence, increasing from 1 (base case) to 3 (cumulative), should increase the probability 
that marine mammals could experience oil-spill effects some time during the life of the field. Oil-spill effects 
are expected to be at least as substantial as those described for the base case and could increase in severity 
and/or probable occurrence if increasing the number of spills results in a vulnerable population being 
contacted more than once; thus, increasing recovery time. 


Pacific Walrus: During winter and carly spring, walruses are concentrated in northern Bristol Bay, southwest 
of St. Lawrence Island, and at least 2,000 have occupied the St. Matthew polynya. Mating occurs in winter, 
primarily in the former two areas. Females and young move northward into the Chukchi and western 
Beaufort Seas in spring and summer with the receding ice edge. Calves are born on the ice in the northern 
Bering Sea. Males primarily remain in the Bering Sea in summer, especially at several sites in Bristol Bay 
and St. Matthew Island. Animals that spent the summer in the north return southward with the advancing 
ice front in late fall. Exposure to oil is not likely to have a fatal effect on adult walruses, since a thick layer 
of fat provides their insulation, but irri. ation of the eyes and other exposed membranes could interfere with 
breeding behavior and foraging. Oil is more likely to cause mortality in newborn calves. Although multiple 
oil spills, as well as disturbance associated with development activities, conceivably could disrvpt walrus 
breeding activity and ultimately result in decreased productivity and moderate effects, it does not appear 
likely that either would occur in winter over a significant proportion of the two primary areas where mating 
takes place. Exposure of migrating herds of females and calves to multiple spills is much more probable 
since part of the population moves through the Navarin Basin, as well as the St. George and North Aleutian 
Basins and the Chukchi Sea lease areas where probability of oil spill contact is relatively high. Nevertheless, 
potential effects under these circumstances are not expected to exceed moderate since effects on most 
individuals is likely to be sublethal. Elsewhere and in other seasons, the wairus population is widely 
dispersed and/or concentr ited well away from areas with a high probability of oil-spill contact, so effects 
would be expected to be low. 


While aircraft disturbance probably would cause a small proportion of the ice habitat between the Pribilof 
Islands and the Navarin Basin to be abandoned for the duration of development, disturbance experienced by 
walrus both within and outside of the sale area is not expected to add significantly to those effects described 
for the base case, nor would it be of sufficient magnitude to increase overall effects beyond those attributed 
to oil spills. 


Other factors that may contribute to cumulative effects throughout the walrus’ range include subsistence 
harvest, potential harvest by foreign nationals, and possible altered distribution or reduction of prey 
populations. Reduction in prey availability, whether from natural causes or from increasing commercial 
harvest of shellfish eaten by walrus, could have a substantial aud widespread effect on the regional walrus 
populat‘on. 
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In summary, the proposed action is expected to contribute significantly to the cumulative effects on the 
Pacific walrus population. 


Conclusion: The effect of the cumulative case on the Pacific walrus is expected to be MODERATE. 


Northern Fur Seal: A majority of Alaskan northern fur seals occupy the North Pacific Ocean during winter 
and spring and the Bering Sea in summer and fall. Fur seals rarcly come ashore except at the rookerics. In 
the Bering Sea they generally are concentrated over the continental shelf and shelf break in the vicinity of the 
Pribilof Islands and southeast to the eastern Alcutians. Fall migration proceeds through castern Aleutian 
passes and follows the shelf edge around the Gulf of Alaska and south to offshore-wintering areas from 
British Columbia to California. Spring migration retraces much of this path but many females and young 
males follow a more direct route from the Pacific northwest across the Gulf of Alaska to Kodiak Island and 
the eastern Aleutians (Bigg, 1982). 


The Pribilof fur seal population has been declining since the 1950's; between 1975 and 1981 the rate of 
decline was estimated at about 4 to 8 peccent per year (Fowler, 1985b). Entanglement in net fragments has 
been implicated, but other factors also may contribute to what appears to be a problem of increased juvenile 
mortality at sea. Organic pollutants do not appear to be adversely influencing reproduction nor apparently 
did the 1983 El Nino event alter food availability. Since 1981 the trend has not been statistically significant 
(York and Kozloff, 1987); however, the northern fur seal has been designated as depleted under the Marine 
Mammal Protection Act. There has been no commercial harvest of fur seals on the Pribilofs since 1984, 
although a small subsistence harvest has taken place (Zimmerman and Melovidov, 1987). 


Since much of the fur seal’s insulation derives from the pelage rather than a thick layer of fat, they can incur 
fatal hypothermia if the fur layer is fouled by oil. Oil also may be transferred to pups by females returning 
from feeding trips. Significant effects of oil and gas development on the fur seal population are most likely 
to occur when seals are concertrated in the Pribilof Island/eastern Aleutian axis in late spring, summer, and 
fall. Only spills originating in the St. George Basin lease area or from tankers when in the vicinity of the 
summer concentration area are likely to affect the population significantly. Probability of oil spilled in the St. 
George Basin lease area contacting the Pribilof Islands within 30 days in summer ranges as high as 31 
percent, and up to 85 percent for entering the 50-mi radius area surrounding them. 


Summer densities in the vicinity of the islands are sufficiently high that ultimately well in excess of 100,000 
animals (12+ % of the Pribilof population) could be exposed to a 10,000-bb! spill--estimated to form a 
discontinuous slick covering 830 km* (Ford, 1985). Mortality of this magnitude could result in at least a high 
level of effect. A large-volume spill, essentially surrounding the Pribilof Islands or with a substantial 
residence time in Unimak Pass during migration periods (thereby forcing a large proportion of the 
population into contact) could result in a very high effect. Multiple spills occurring in the Pribilof/eastern 
Aleutian area during the breeding season and near the Unimak Pass area during spring and fall migration 
periods (possible under cumulative assumptions, both from tankers transiting thc pass and fucl spills from 
support vessels staging in Unalaska) would increase the likelihood and severity of these effects. In pelagic 
areas further from the islands, along the shelf break, and nearer the Aleutian Islands (except during 
migration periods), seal densitics are lower and cffects of vil spills are more likely to be moderate. 
Elsewhere, throughout the species’ range and in other seasons fur seals are widely dispersed offshore some 
distance from most contemplated development; thus, potential effects are not likely to exceed a low level. 


Helicopter traffic between St. Paul and lease. ix. St. George and Na. rin Basins is likely to result in very low 
disturbance effects among males establishing territories in s;ring. Disturbance of rookeries when pups are 
present could have more serious consequences but still is likely to be low. Designation of alternate air- 
traffic corridors could mitigate potential effects of thus activity. Vessel traffic is not likely to have significant 
effects. No disturbance effects are expected to be sufficiently adverse to increase the aggregate effect above 
that for oil spills, but their occurrer=: coulc cause cumulative effects to occur with greater certainty. 


[V.$-12. 


In summary, the proposed action is expected to contribute a marginally significant proporation of the 
cumulative effects on the northern fur seal population. 


Conclusion: The effect of the cumulative case on the northern fur seal is expected to be HIGH. 


Ice Seals: Ice seals (spotted, ribbon, bearded, and ringed) seasonally occupy the entire Bering Sea from the 
shelf break northward through the Chukchi Sea, as well as the Beaufort in the case of bearded and ringed 
seals. Spotted seals are widely dispersed in the Bering Sea pack ice in winter and spring, with highest 
densities in the ice front paralicling the shelf break where pupping and mating take place in spring. In late 
spring, these seals also become more concentrated in the area between the central Navarin Basin lease area, 
St. Matthew Island, and the Seward Peninsula. With the breakup of the pack ice, spotted seals move to 
coastal areas and islands for the open-water period. A small proportions of the population is found in the 
southern Chukchi Sea, but most remain in the Bering Sea. Similarly, ribbon seals occupy the Bering Sea 
pack ice in winter and spring with highest densities in the ice ront where pupping and mating occur. In late 
spring, an area of higher density exists, as it does for the spotted seal. At breakup of the pack ice ribbon 
seals occupy ice remnants to undergo the annual molt and then apparently become widely dispersed in the 
pelagic environment in both the Bering and Chukchi Seas. Bearded seals are found in the Chukchi and 
Beaufort Seas year-round, occupying the Bering Sea as far south as the shelf break only in winter and spring. 
A region of higher density where pupping and mating occur exists in the central Bering Sea and off the coast 
of the Chukchi Sea in spring. With the breakup of the Bering Sea pack ice, bearded seals migrate northward 
into the Chukchi Sea. Likewise, ringed seals occupy the Bering Sea only in winter and spring, but occupy the 
Chukchi and Beaufort Seas year-round. Highest densities and pupping and mating activities, occur in 
shorefast ice along the coasts of all three seas. Ringed seals follow the receding pack ice northward into the 
Chukchi and Beaufort Seas. 


Regional populations of all four seal species mak: seasonal movements sufficient to expose them to spills in 
more than one lease area. In addition,that porticn of each population occupying southern parts of the range 
could be exposed to tanker spills or fue! spiils from support vessels staging in Unalaska. However, insulation 
of these species is provided by a thick fat layer so external contact with oil is not likely to be fatal. Nor 
have experimental studies indicated that ingestion is likely to be fatal. Insulation of the newborn pups, 
however, is provided by a coat of long hair so they are quite vulnerable during the first weeks following birth. 
Though untested, the presence of oil in the water or on ice might disrupt mating activity potentially, resulting 
in decreased productivity in the year of occurrence. In addition, spotted seals could be subject to increased 
disturbance during summer and fall when they occupy coastal areas, but most of the coastline is remote and 
uninhabited so an insignificant proportion of the population is likely to be aff2cted. Ribbon seals are most 
vulnerable when molting on ice remnants in late spring. However, cach set of circumstances potentially 
resulting in a substantial adverse effect on one or more of these species is mitigated by the iow densities in 
which they are found such that it is not likely that sufficient numbers could experience effects (even by 
multiple oil spills or a large-volume spill) that would exceed a low level. 


Disturbance, principally helicopter traffic to sites in St. George Basin and Navarin Basin lease areas, would 
not be sufficiently greater under the cumulative case to result in a significantly higher effect than in the base 
case (low). 


In summary, the proposed actou is expected to contribute significantly to the cumulative effects on the ice 
seal population. 


Conclusion: The effect of the cumulative case on ice seals is expected to be LOW. 


Harbor Seal: The unknowa factors causing the dramatic declive (see Sec. III.B.3) of this species in the 
southeastern Berinz Ses and ves: cn and central Gulf of Alaska in recent decades probably are the most 
significant threat ... the po. ui Hon (Pitcher, 1990). Those populations mosi vulnerable to oil spills occupy 
the west... a Alaska }«>insv's «astern Aleutians area, the Pribilof Islands, and Prince William Sound. 
Potentially the most sigriiicant cumulative factors for this population are oil spills from tankers transiting 
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Unimak Pass and Prince William Sound, subsistence harvest, activities associated with commercial fishing and 
fuel spills from support and (us: \ing vessels staging at Unalaska. Disease and prey fluctuations also may be 
important contributing factcs. Although adults are not likely to be killed directly through contact with oil, if 
an oil spill were to contact a rookery area, the pups could likely experience substantial mortality, and 
disruption of female-pup bonding could be a serious consequence. However, rookeries nearest the pass area 
are in bays on the north side of the Alaska Peninsula (Everitt and Braham, 1980) where probability of spill 
occurrence and contact is less than 5 percent. Mortality from subsistence harvest is not well known, and that 
resulting from commercial fishing operations probably is not significant given the nearshore habitat of the 
harbor seal. Adverse effects from onshore oil aad gas development do not appear to be significant for the 
near future. 


In summary, the proposed action is expected to contribute significantly to the cumulative effects on the 
harbor seal population. 


Conclusion: The effect of the cumulative case on the harbor seal is expected to be MODERATE. 


Sea Otter: As a generally nonmigratory species, but one that is extremely sensitive to direct contact with oil, 
the sea otter is likely to experience a moderate cumulative effect in this region. Those most vulnerable to oil 
spills occupy the western Alaska Peninsula/eastert. Aleutians area. Potentially the most significant 
cumulative factors for this population are oil spills from tankers transiting Unimak Pass, fuel spills from 
support vessels staging at Unalaska, subsistence harvest, and activities associated with commercial fishing. 
Since sea otters are highly susceptible to oiling, tanker oil spills in the Unimak Pass area, where a substantial 
proportion of the regional population resides, could result in significant reductions of their regional 
population. Disturbance from oil spill containment and clean up activities, as well as potentially that from 
increasing recreational and industrial activities, could have a substantial effect on the regional population. 


In summary, the proposed action is expected to contribute significantly to the cumulative effects on the sea 
otter population. 


Conclusion: The effect of the cumulative case on the sea otter is expected to be MODERATE. 


Polar Bear: Polar bears rarely are present in substantial numbers south of St. Lawrence Island; hence, they 
apparently would be little affected by oil and gas development activities in the Bering Sea. Increasing oil 
transport in the Bering Sea has little affect on the risk of a spill occurring in the Beaufort and Chukchi Seas 
where the vulnerability of polar bears is high. Although they are very sensitive to oil exposure (both 
externally and internally) their low-population density over most of their range, solitary habits, and ability to 
forage out of water suggest that few would be contacted by multiple or large volume oil spills and, thus, 
potential oil-spill effects on their regional population in such cases are likely to be low. Where densities may 
be much higher, such as at the pack ice edge, in areas of new ice, and along leads in the Beaufort and 
Chukchi Seas, an oil spill potentially could contact substantially greater numbers of bears, resulting in at least 
a moderate level of effect. In particular, a relatively large proportion of bears in such habitats may be 
breeding females whose mortality would constitute a more important loss to the population than that of 
males. Likewise, the number of bears affected indirectly through local reduction of seals or ingestion of oil 
by eating contaminated seals or cleaning oil from the pelage is likely to be small where bear density is low, 
but could increase in areas of elevated density. 


Disturbance effects experienced by polar bears outside of the vicinity of the Navarin Basin ‘ease area could 
displace bears from within several km of where these activities are localized. Likewise, displacement of 
ringed and bearded seals from these areas culd result in corresponding changes in polar bear distribution. 
However, since the density of bears is relatively low throughout most of their range, and the amount of 
displacement and change in hahitat use is likely to be small in comparison to the natural variability in 
seasonal habitat use, overall disturbance effects are expected to be low. Other factors that may make a 
substantial contribution to cumulative effects throughout the range of this species include subsistence harvest 
and possible altered distribution or reduction of ringed and bearded seal populations. Further details of 
—" 
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these and other aspects of potential cumulative effects on the polar bear are discussed in the 5-Year Oil and 
Gas Leasing Program SEIS (USDOI, MMS, 1990). 


In summary, the proposed action is expected to contribute a monor proportation of the cumulative effects on 
the polar bear population. 


Conclusion: The effect of the cumulative case on the polar bear is expected to be MODERATE. 


(6) 


Gray Whales: Most likely, cumulative effects to endangered gray whales would include an increase in noise 
and vessel disturbance and pollution (including oil spills) due to an increase in shipping activity and 
additional OCS lease sales. Also, of concern is the cumulative effect of oil spills and other pollution 
associated with the projects described in Section IV.B.4. The cumulative case assumes oil discovery as well 
as probable development and transportation scenarios. Cumulative effects on gray whales could be 
significant if oil and gas development take place throughout Alaska and Pacific coastal waters, because gray 
whales are known to migrate through a number of proposed lease-sale areas (i.e., southern and central 
California, Gulf of Alaska/Cook Inlet, Kodiak, Shumagin, North Aleutian Basin, St. George Basin, Navarin 
Basin, Norton Basin, Hope Basin, Chukchi Sea, and Beaufort Sea). Effects of oil spills on individual gray 
whales would be as described in the base case (Sec. IV.B.2.f.); however, cumulative effects on the gray whale 
population in the Bering sea region could increase because the estimated occurrence of a 1,000 bbl-or- 
greater oil spill would increase from one spill for the base case to three spills for the cumulative case, with a 
95-percent chance of one or more spills of 1,000 barrels or greater occurring (54% for the base case). The 
expected number of 10,000 bbl-or-greater spills is one, with a 69-percent chance of occurrence. More 
individuals, therefore, could be contacted. The greatest effects would be expected as a result of spills within 
gray whale summer-feeding areas, when whales are present, and the Unimak Pass migration corridor. 


The installation of drilling units and production platforms and the emplacement of oil and/or gas pipelines 
may disturb or degrade some areas of gray whale benthic or feeding habitat. Some whales may be excluded 
from feeding within a few hundred m of drilling units and production platforms. However, areas disturbed 
would likely be a very small percentage of available habitat, which is expected to result in a small effect on 
the gray whale population. Discharges of fluids from drilling units and production platforms are not expected 
to significantly reduce gray whale food resources. 


Cumulative acoustical disturbance from proposed Federal lease sales would affect endangered gray whales, 
although habituation to some forms of acoustical disturbance is likely. It is believed that responses to the 
increased ambient-noise levels would be similar to those described in the low and base cases but may last 
many years for the cumulative case instead of the few years that are expected for the base case. For the gray 
whale, offshore development associated with the base case would constitute a minor portion of total 
acoustical stimuli. If several proposed sales yielded large discoveries of oil and gas, the cumulative effects of 
production activities and resultaat increases in human activity, increased localized or shipping-corridor 
disturbance, pollution, oil spills, or disturbance are expected to result in low effects on the gray whale. 
Cumulative industrial disturbance to migration would appear to be greatest at locations where tanker traffic 
resulting from several sales may be focused (i.e., Unimak Pass) and may result in alterations of migration 
routes and/or timing. 


Gray whales breed and calve in the various lagoons of Baja California (January-March) and then migrate to 
their northern summer-feeding areas in the Bering and Chukchi Seas. The southerly migration to their 
breeding grounds begins in October. The majority of the gray whal: population passes through Unimak Pass 
during their northbound and southbound migrations. 


Currently, the major effect-producing agents affecting this species are noise and disturbance from vessels and 
OCS activities, entanglement in gillnets, and the ~isk of oil spills. Effects from some of these agents exist on 


the entire length of this species’ range. 
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Whales are known to respond to noise from vessels of any size; they typically react when a boat is within a 
few mi, and actively avoid a vessel within a mi. Gray whales are most sensitive to vessels in their calving 
lagoons. However, three of five major calving lagoons are designated as National Refuges by the Mexican 
Government, and vessel traffic is restricted. Noise- and disturbance-effects activities associated with OCS 
proposed oil and gas exploration in the Alaska/Pacific Regions include geophysical surveys, exploration 
drilling, and aircraft and vessel-support traffic. Whales generally tolerate noise and disturbance associated 
with drilling activities within 3 to 5 mi and show avoidance generally within 3 mi. Noise associated with 
geophysical surveys is potentially the most disruptive of OCS-related noise and disturbance since it is not the 
chronic, routine noise from a stationary source to which wildlife generally habituate. Miles (1984) reported 
that 430,000 mi of survey lines were conducted off the Pacific Coast between 1964 and 1983 with the number 
of miles of line increasing steadily per year from 2,000 line mi in 1964 to 64,000 line mi in 1983. 
Approximately half of these surveys were conducted during the whale migration, yet the number of gray 
whales has steadily increased since 1937. Over the past 15 years, during which time geophysical-survey 
activity has increased 5 percent, the gray whale population has continued to grow at a rate of about 2.5 
percent. Therefore, it appears that, at least at the current level, geophysical operations have had no overall 
harmful effect on the population. 


An undetermined numbei of whales drown after becoming entangled in gillnets each year. Gillnetting has 
been documented as the cause of death for several gray whales found stranded on California beaches (1 of 8 


in 1983 aud 4 of 21 in 1984) (Seagers et - 1986). Mortality caused by gillnetting entanglement is expected 
to continue, if not increase, in the 


The most serious effects of an oil spill on the gray whale would occur on the summer feeding grounds or 
winter calving grounds. As tanker routes are well offshore of the calving grounds in Baja Mexico, the chance 
of an oil spill affecting the calving lagoons is unlikely. Since there is currently no tankering of oil north of 
the Aleutian Island Chain, there is no chance of an oil spill on the feeding grounds in the Chukchi and 
Bering Seas. Therefore, the most likely time a gray whale would come ix contact with tanker-spilled oil is 
during migration. Since gray whales have completed a successful migration through the Santa Barbara oil 
spill and negotiate the natural oil seeps in the Santa Barbara Channel twice yearly, effects on migrating gray 
whale» from a large oil spill from tankering are expected to be moderate. The probability of an oil spill from 
exploration drilling due to proposed lease sales in the Alaska/Pacific Regions is negligible and, therefore, 
would not produce the same oil-spill-effect potential as oil tankering. 


The gray whale is by far the most abundant of the endangered cetaceans and has steadily increased in 
numbers since it was given protection from whaling. The population is currently estimated at 21,000, which is 
above precommercial whaling levels (Breiwick et al., 1989). This indicates that the current level of 
cumulative effects to the gray whale is not at a level that threatens population growth. 


In summary, the proposed action is expected to contribute negligibly to the cumulative effects on the gray 
whale population. 


Conclusion: The cumulative case is expected to have a MODERATE effect on the gray whale population. 


Bowhead and Right Whales: The proposal (base case) would add a minor increment of uu nulative effects 
on bowhead whales. Information contained in this section is summarized from the 5-Year Outer Continental 
Shelf Oil and Gas Leasing Program SEIS (USDOI, MMS, 1990), which is incorporated by reference. The 
bowhead whale would experience effects from oil and gas activities throughout their range(see Secs. IV.B.1.f 
and IV.B.2.f for detailed discussions of effects from noise and disturbance and oil spills). Cumulative noise 
and disturbance and oil-spill effects from State oil and gas lease sales, previous and planned Federal lease 
sales, Canadian offshore oil and gas activities, and Native subsistence hunting are the major activities 
affecting bowheads throughout their range. A projected 29 production platforms could be installed within the 
U.S. range of the bowhead whale, with an expected mean number of 25 oil spills associated with this level of 
development over the 40-year production period (USDOI, MMS, 1989). In addition, the required 
preproduction-exploration activities and production activities would produce noise and disturbance effects on 
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the bowhead waale. Noise-producing activities that could interact with bowheads would include aircraft 
traffic, icebreaker or other vessel traffic, geophysical-seismic surveys, artificial-island construction, drilling 
operations, pipeline construction, and production. 


The Navarin Basin is an important overwintering area for the bowhead whale, and effects on bowhead whales 
could be increased due to the cumulative exposure to tanker traffic, exploration/production activities, and an 
increased number of 3 oil spills of 1,000 bbl or greater (1 spill expected to be associated with the base case). 
Prolonged impairment caused by repeated oil fouling of baleen could affect feeding activity and, therefore, 
possibly diminish blubber stores that would be essential during migration as well as for lactating females. 
Cumulative long-term effects to baleen integrity and bowhead fitness could occur if bowhead whales persist 
in feed’ ag in areas that are oil contaminated. However, bowheads appear to be widely scattered along the 
ice {runt on their wintering grounds in the Navarin Basin. Due to this dispersion, it is likely that only a few 
individual whales would be exposed to a spill or killed or seriously impaired (moderate effect). 


Some effects on bowhead whales may occur from previously held State and Federal offshore lease sales. 
Generally, bowhead whales remain far enough offshore to be found mainly in Federal waters; however, in 
some areas (e.g., the Beaufort Sea southeast and north of Kaktovik and near Point Barrow), the whales do 
come close enough inshore to be present in State waters. If exploration and development/production 
activities occur on leases from State Sales 52 and 55, noise effects on bowhead whales may occur as described 
under the low and base cases. These effects could include local avoidance of vessels and drillships and of 
seismic-survey, dredging, drilling, and production operations that occur within several miles of the whales. 
Bowheads also may react briefly by diving in response to low-flying helicopters. It is unlikely that there 
would be any major changes in the overall fall migration route resulting from noise associated with previous 
State lease sales. Three additional State oil and gas lease sales are scheduled for the Beaufort Sea in the 
next 3 years. If these sales occur, and depending on their location, additional effects could occur. 


On their summer feeding grounds in the Canadian Beaufort Sea, the whales may be subject to some noise 
and disturbance effects from activities associated with offshore oil and gas exploration and 
development/production. The main area of industry interest to date has centered around the Mackenzie 
Delta and offshore of the Tuktoyaktuk Peninsula. This area comprises a minor portion of the bowheads’ 
summer range. Possible noise and disturbance effects to bowhead whales from helicopters, vessels, seismic 
su.veys, and drilling would be as previously described. Bowhead whales would be exposed to the risk of oil 
spills from exploration, development/production, and transportation of oil from the Canadian Beaufort Sea. 
An estimated mean number of three spills of 1,000 bbl or greater is projected for the Canadian Beaufort Sea. 
Oil-spill effects on the bowhead whales would be as previously described. 


It is expected that there would be very few effects on bowhead whales during their fall and spring migrations 
through the Chukchi and northern Bering Seas and on their wintering grounds in the Bering Sea. Based on 
past operations, exploratory drilling would take place most likely during the open-water season when 
Lowheads are not present in the area. 


In the event a spill were to occur during the fall or spring bowhead migration through the Beaufort and 
Chukchi Seas, effects as previously described for the proposed action could occur. These effects would 
generally be minor and transient unless whales were confined to an area of freshly spilled oil. After 
bowheads move westward past Point Barrow, they tend to fan out and cross the Chukchi Sea in a broad 
front. Consequently, this dispersion also reduces the risk of many whales contacting a fresh spill. Of course, 
if the spill occurred over a prolonged period of time, more individuals could t : contacted. 4 ‘ow number of 
individuals could be killed as a result of prolonged contact with freshly spilled wu, particularly if spills v~re to 
occur within ice-leac systems (especially during the spring migration). The probability of ar. _‘! <pill 
adversely affecting fall migrating bowheads in the Hope Basin is very low as most bowheads apy . > 
migrate south within Soviet waters along the coast of the Chukchi Peninsula. 


It appears that exploratory activities would continue within the range of the bowhead w: ile for at . vast the 
next 10 to 15 years, and production would continue for about 40 years. Bowheads r ,; encounter from one 4 


IV-B-127 


J39 . 


to several exploratory operations or production platforms along their fall migration route through the 
Beaufort Sea, Chukchi Sea, and Hope Basin Planning Areas. Bowheads would likely make small changes in 
swimming speed and direction to avoid closely approaching these operations. 


Some minor disturbance to bowhead whales on their fall migration might occur in the vicinities of Point 
Barrow and Point Belcher. Support traffic (helicopters and vessels) would likely travel between Barrow and 
any exploration units or production platforms in the planning area. Bowheads would dive quickly if 
helicopters passed low overhead, and they would seek to avoid close approaches by vessels. Most activities 
would occur during the approximate 10-year period of exploration and development. Once the production 
platforms and pipelines are in place, the whales would have relatively few noise sources to avoid. 


In the Norton and Navarin Basin Planning Areas, if future exploration is confined to the open-water period, 
as it has been in the past, there would be no OCS effects on bowhead whales since bowheads are not present 
during the open-water period. During production and if exploration does occur during the fail-spring period 
when bowheads may be present, effects on bowhead whales would entail local avoidance, as described 
previously. Effects to bowhead whales on their spring migration through the Norton and Navarin Basins 
would be similar to those previously described for the fall migration. 


A non-OCS activity that affects the bowhead whale is the annual subsistence harvest by Alaska Natives. 
Bowheads are taken in the northern Bering Sea and in the Chukchi Sea on their spring migration and in the 
Beaufort Sea on their fall migration. A quota of 44 strikes or 41 whales landed was aurthorized by the 
International Whaling Commission for 1989. This level of harvest was allowed under the supposition that it 
would still allow for slow growth in the bowhead population. It was assumed that in future years the 
bowhead whale population will continue to be monitored and that harvest quotas will be set in order to 
maintain a healthy bowhead population level. 


Whenever vessels are nearby, whales would likely try to avoid being closely approached by motorized hunting 
boats; however, once the whales migrate out of the Beaufort Sea, there probably would be few whales 
interacting with hunters during the fall season and none during the winter. As the bowheads migrate 
northward through northern Bering, Chukchi, and Alaskan Beaufort Seas during the spring, they are subject 
to being taken by subsistence whalers. A few whales also may be approached by Natives hunting seals and 
walruses. These whales would likely attempt to avoid being closely approached. 


In 1986, the Council on Environmental Quality issued an amendment to the NEPA regulations (40 C.F.R. 
1502.22) which requires an agency to clarify when there is “incomplete or unavailable information" when 
evaluating effects to the human environment. After reviewing available information on the north Pacific right 
whale in relation to the proposed activities, the MMS has determined that a situation of “incomplete or 
unavailable information” exists, and the costs of obtaining the information would be “exorbitant.” 


Although once abundant, the north Pacific right whale was exploited by whalers to near extinction. The 
current population level is no more than 150 to 200 individuals (NMFS biological opinion, Appendix C) and 
may be less and precariously close to extinction. Existing information on the right whale is primarily based 
on historical data acquired through whaling records. Generally, this information deals with historical 
distribution and populations, feeding behavior, and feeding areas. This information was previously discussed 
in Section III.B.4. Current information on right whale biology, distribution, and interaction with industry 
activities, which would be applicable to the proposal, is very limited and considered “unavailable.” Due to the 
depleted and very small population, and, thus, their scarcity throughout their vast historical range, the 
collection of this information is essentially impossible or, if feasible, could be detrimental to the species. 


The major effects-producing agents which could affect endangered right whales, as well as other cetaceans, 
frcm the proposed activities include oil pollution and noise and disturbance from exploration, development, 
and production activities. Information on right whale distribution, behavior during any interaction with 
industry activities, and effects from potential oil spills is essential in analyzing the potential effects of the 
proposal on the right whale. Also, a right whale/industry interaction (disturbance or oil spill) could result in 
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negative effects to the local right whale population which would be a large portion of the total population and 
have a greater net effect, as compared to other endangered cetaceans with higher population levels. 


The information on right whales is revelant to evaluating effects because whale distribution and behavior 
could place right whales at some risk. In order to analyze the potential effects of the cumulative-case 
activities, the applicable information collected from other cetaceans, especially the closely related bowhead 
whale, was reviewed and considered representative to the right whale. Thus, the effects reported are based 
on the best scientific data available and the effect considered reasonable and appropriate. 


The following analysis for the right whale assumes that many of the effects described for other cetaceans are 
applicable to the right whale. Potential mitigating measures for the lease sale (Sec. II.G.2.), especially 
Stipulation No. 5--Protection of Endangered Right Whales, would, if adopted, provide additional information 
and protection for the right whale. Also, the MMS will consider studies to increase current information on 
the right whale in future research/study planning for the Bering Sea. 


Cumulative effects on right whales are difficult to quantify since the North Pacific population appears to 
number only a few hundred and seems to have a range from Oregon to the Bering Sea. Cumulative effects 
from Alaska OCS and other activities could effect the well-being of the right whale population assuming all 
projected scenarios occur. Non-OCS activities that could affect right whales include commercial and 
subsistence fishing, tankering, and shipping. Fishing could be a factor through noise disturbance associated 
with fishing vessels and possibly through competition for species utilized by the whales for food. Whales are 
likely to show liitle avoidance of individual fishing vessels since they generally do not produce sound at very 
high levels; however, whales may show greater avoidance of a number of vessels operating in the same 
general area because the combined sound level from these vessels could be considerable higher. 


Tankering and shipping could affect these species through noise disturbance and the potential for an oil spill. 
Effects associated with noise have not been evaluated for the right whale, but it is believed that they would 
respond in ways similar to other whale species whose behaviors have been documented in the presence of 
noise sources. It is likely that right whales would avoid any vessels that closely approach them, but their 
behavior would return to normal shortly after passage of the vessels. | 


Effects of shippizg pcise would appear to be greatest in areas where the traffic appears to be concentrated, 
such as Unimak Pass. The potential oil-spill effects from tankering operations would be as described 
previously for the base case, including inhalation of hydrocarbon vapors, localized reduction in prey 
organisms, ingestion of spilled oil or oil-contaminated prey, balee~ fouling with a transient reduction in 
feeding efficiency, and possible skin and/or sensory organ damage. However, even if individual whales were 
contacted by crude oil, effects are likely to be negligible. In Goodale et al. (1981), hundreds of cetaceans 
(dolphins, and fin, humpback, and possibly right whales) were observed to be feeding inside and outside oil 
slicks, with no difference of feeding behavior observed. 


Oil and gas activities have the potential to affect the right whale through noise disturbance and oil spills, as 
described for the base case. In the event that individuals would be present near OCS activities, it is expected 
that they would respond to the noise as do other whale species, namely displaying localized avoidance of 
seismic surveys, vessel and helicopter traffic, drilling, and production platforms. The effects of oil spills 
would be as described for the proposal. Within waters of the Alaska OCS over the next 40 years, an 
estimated mean number of approximately 30 oil spills could occur withing the normal range of the right 
whale and about 20 oil spills could be estimated to occur in the next 35 years in the Pacific OCS. 


However, if it is assumed that the entire North Pacific population of right whales (best estimate--a maximum 
of 150 to 200 individuals) occurred in the Gulf of Alaska area (preferred historic summer habitat and 
comprised of 25 million acres) evaluated in the Sale 88 FEIS (USDOI, MMS, 1984), this would result in one 
whale per 125,000 acres. Right whales in the North Pacific, based on historical data and recent sightings, are 
distributed in more pelagic waters than those whales observed in the North Atlantic where they frequent 
more nearshore, coastal waters. Considering the vast range of the right whales and their very low 
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population numbers, the probability of right whales interacting with or being affected by OCS or other 
activities on a cumulative basis is expected to be minimal. However, due tv the precarious low numbers of 
right whales, the NMFS in their June 1, 1989, biological opinion considers the population near extinction. 
Therefore, any effect to right whales, even a few individuals, from any activity (OCS or non-OCS) throughout 
their range would represent a larger magnitude effect-level to the entire population. 


In summary, the proposed action is expected to contribute moderately to the cumulative effects on the 
bowhead and right whale population. 


Conclusion: The cumulative case is expected to have a MODERATE effect on the bowhead whale 
population and HIGH effect on the right whale population. 


Fin, Humpback, and Sperm Whales: These species will be exposed to t'e cumulative-scenario activities and 
the potential 3 oil spills. Information contained in this section is sump: irized from the 5-Year Outer 
Continental Shelf Oil and Gas Leasing Program SEIS (USDOI, MMS, 1990), which is incorporated by 
reference. Non-OCS activities that could effect these species throughout their migratory ranges are 
commercial and subsistence fishing, tankering, and shipping. On a cumulative basis, the overall effects on the 
fin whale could be moderate due to increased exposure to noise disturbance and oil spills. Effects are to be 
expected in the vicinity of Unimak Pass and along the tanker routes. Since fin whales are year-round 
residents of the Sale 107 area (possible continuous exposure to OCS and other activities) the probability of 
adverse effects on fin whales in the cumulative case could be moderate. 


Humpback whales appear to migrate to separate summer areas from a common winter area. Therefore, it is 
possible that whales migrating to the Navarin Basin vicinity and northward to the Gulf of Anadyr may not be 
affected by OCS activities in the Gulf of Alaska. Conversely, whales migrating to the Gulf of Alaska may not 
be affected by OCS activities in the Bering Sea. An exception would occur if tankering from these areas 
bisected the migrating humpback whales before they split into separate summering groups. The proposal 
would add only minor effects to humpback whales compared to effects from all other Alaska OCS and other 
activities that they could experience along migrations and in other summer-feeding areas. Assuming 
production occurs as proposed and in combination with all other OCS and other activities, overall cumulative 
effects could be moderate. 


Sperm whales prefer the deeper pelagic waters off the continental slope. This area currently is not being 
developed by industry but could be, depending on future technology. On a cumulative basis, sperm whales 
could be exposed to 3 spills over the life of the field. Assuming that production occurs as proposed and in 
combination with other OCS and non-OCS activities, cumulative effects on sperm whales are expected to be 
moderate. 


In summary, the proposed action is expected to contribute negligibly to the cumulative effects on the fin, 
humpback and sperm whale population. 


Conclusion: The cumulative case is expected to have a MODERATE effect on the fin, humpback, and 
sperm whales. 


Steller (northern) Sea Lion: Although the range of Steller (northern) sea lions extends throughout the 
Bering Sea in the ice-free season, to the Aleutian Islands, Gulf of Alaska, and south in small numbers to 


southern California, large-scale and long-distance migrations are not typical of the species. Postbreeding 
dispersals have been documented throughout the Gulf of Alaska and south to British Columbia; from 
California to the Pacific northwest, Canada and southeast Alaska; and northward to the ice front and St. 
Lawrence Island. These movements involve relatively small numbers of individuals. In some Alaska areas 
populations have drastically declined sin: the 1950-60s, dropping by 82 percent in the Kenai Peninsula to 
Kiska Island area and 93 percent in the eastern Aleutians (see Sec.III.B.4.). Numbers in the central and 
western Gulf of Alaska, the Kuril Islands, U.S.S.R. also are declining. Elsewhere, numbers apparently are 
stable. No commercial harvest has occurred since 1972. Activities that could produce cumulative adverse 
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effects on sea lions include OCS exploration and development in The Bering Sea and Gulf of Alaska, and 
commercial fishing operations. Altered prey idtribution/abundance, and diseases, particularly those resulting 
in reproductive failure or juvenile/adult mortality, may be important factors in declining sea lion populations. 
Changes in the abundance of the size prey (pollock) thought to be preferred by sea lions have occurred (the 
lare fish targeted in the pollock fishery), but too little information on sea lion foraging patterns is available to 
confirm or reject a relationship between the changes and sea lion declines. 


Other cumulative factors, which by themselves are unlikely to explain the declines in some areas but which 
may contribute to them, include changes in oceanographic conditions, subsistence harvest, predation, killing 
of individuals for bait and predator control, entanglement in net fragments and other debris, incidental taking 
in fisheries (which may be substantial), harassment, chemical pollutants, and residual impact of commercial 
harvest. How important most potential factors currently are is speculative. It is evident however, that some 
factor or factors are coausing a severe decline in the population. 


Since the insulation of adult sea lions derives from a thick fat layer, they are relatively insensitive to 
hypothermia due to oil contact; however, oil may be transferred to the more sensitive pups by females 
returning from feeding trips. Significant effects of oil and gas development on the sea lion population are 
most likely to occur when they are concentrated at rookeries in late spring, summer, and early fall. Major 
rookeries in the Bering Sea region occur throughout the Aleutian Islands, on Walrus Island in the Pribilofs, 
and on Amak Island north of the Alaska Peninsula. Haulouts are numerous on all major Bering Sea 
islands, in northern Bristol Bay, and throughout the Aleutians. Oil-spill effects are likely to be most severe 
in the eastern Aleutians where the population is declining sharply, although greater numbers of pups 
probably could be contacted at rookeries outside this area where the continuing decline has devastated many 
areas of former sca lion abundance. A spill contacting this area is most likely to originate in the St. George 
Basin lease area or from tankers using Unimak Pass. In the subregion including the Pribilofs and the eastern 
Aleutians, a spill of less than 10,000-bbl size probably would have moderate effects, while a large volume spill 
surrounding rookery areas or multiple spills (as possible under cumulative assumptions) are more likely to 
result in high effects. Elsewhere, although movements of sea lions do occur between lease areas or between 
lease areas and other high-risk localities (and, thus, potentially subject them to multiple spill contact) the 
probable insensitivity of most age classes to oil and the relatively small proportion of the population likely to 
be involved suggest that effects in these other areas would not exceed a moderate level. Disturbance of sea 
lion rookeries is not likely to increase significantly as a result of cumulative oil and gas development (low 
effect). 


In summary, the Steller sea lion population is at an alarmingly low level, especially in some Alaska areas, and 
is apparently experiencing high to very high effect from non-OCS factors. The additional effects of oil spills 
could highly influence their survival. In other portions of their range where they are concentrated, primarily 
in the vicinity of major rookeries in summer, a high level of effect could result from an oil spill, especially in 
areas of declining population. Low to moderate effects are more likely where densities are substantially 
lower, such as in the vicinity of minor rookeries, haulouts, and wintering concentrations throughout their 
range from Alaska to California. Multiple oil spills, more probable as a result of the addition of current and 
future OCS sales, could increase effects particularly in areas where the population is declining. 


In summary,the proposed action is expected to contribute moderately to the cumulative effects on the Steller 
sea lion population. 


Conclusion: The effect of the cumulative case on the Steller sea lion is expected to be VERY HIGH. 


i : Existing projects or proposals thant could affect the short-tailed albatross would 
—— commercial and subsistence fishing, ingestion of waste material, and previous State and Federal oil 
and gas lease sales. 


The short-tailed albatross is a surface-feeder and is believed to feed nocturnally on squid (Hasegawa and 
DeGange, 1982). Short-tailed albatrosses are also known to follow marine vessels and will sometimes 
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consume discarded offal. This behavior indicates that individuals could become entangled in fish nets 
(including active, discarded, or lost gear) or caught on hooks in trolled or long-line gear. Two dead short- 
tailed albatrosses have been recovered by commercial fishermen in the last 6 years, one from a net and one 
from a long line (Amaral, 1989, pers. comm.). The fishing industry may also compete with albatrosses for 
prey species such as walleye pollock and sablefish, which have larval or juvenile stages that occur at or near 
the surface. Lastly, albatrosses could be harmed or die by contacting petroleum products leaked or spilled by 
vessels in the commercial fis/ing fleet. 


Albatrosses could suffer injury or mortality from the ingestion or entanglement with plastics or other debris 
disposed of overboard. Albatrosses were among those seabirds observed to ingest plastics most frequently 
(Day et al., 1985). Ingestion of plastics can result in intestinal blockage and lesions. Plastic particles have 
been found among food items brought by adult short-tailed albatrosses to feed developing chicks. It appears 
that plastic pollution is a growing threat to the species (Hasegawa, 1988, pers. comm.). 


The effects from existing oil and gas exploration, development and production from previous State or Federal 
lease sales on short-tailed albatrosses throughout their range would be similar to those previously described 
(effects of spilled oil and the disposal of waste materials). The Consolidated Offshore Operating Regulations 
(30 CFR 250), which govern oil and gas activities on the Federal OCS, prohibit the disposal of solid wastes 
and other materials at sea and should help to mitigate the problem of discarded plastic wastes. The mean 
estimated number of oil spills within the broad oceanic range of the short-tailed albatross from all sources 
over the next 35- to 40-year period would be about 62 oil spills (USDOI, MMS, 1990). If individual 
albatrosses contacted spilled oil they would probably die. However, it is unlikely that very many individuals 
would contact spilled oil since the 400 individuals in the population are presumably well scattered over much 
of the North Pacific and Bering Sea during the nonbreeding season from May to November. As the 
population continues to grow, of course, the probability of one or more birds contacting an oil spill will 
gradually increase. 


In summary, the proposed action is expected to contribute negligibly to the cumulative effects on the short- 
tailed albatross population. 


Conclusion: The cumulative case is expected to have a MODERATE effect on the short-tailed albatross 
population. 


(7) Cumulative Effects on Nonendangered Cetaceans: Of concern are the 
cumulative effects of oil spills and noise disturbance associated with the cumulative case. Cumulative effects 
could increase if all the potential developments took place, especially for cetaceans that migrate through 
several proposed sale areas (i.c., southern and central California, the Gulf of Alaska/Cook Inlet, the St. 
George, North Aleutian, and Norton Basins, and the Chukchi Sea). Indirect cumulative effects on 
nonendangered cetaceans also would occur if future development takes place in important feeding areas to 
the south and north of the proposed sale area, primarily from Kodiak Island to the Bering Strait. Non-OCS 
activities, such as commercial and subsistence fishing, tankering, and shipping could pr: vide effects to 
nonendangered cetaceans throughout their ranges. 


The estimated occurrence of oil spills would increase from 1 spill for the base case to 3 spills for the 
cumulative case, with a 95-percent chance of one or more spills of 1,000 bbl or greater occurring (54% for 
the base case). The expected number of 10,000-bbl-or-greater spills is one, with a 69-percent chance of 
occurrence. Areas of nonendangered cetacean use are the Pribilof Islands, the shelf breaks, Unimak Pass, 
and Cape Navarin. These waters provide habitat for several nonendangered cetaceans; therefore, there is an 
increased risk to nonendangered species from potential tanker spills, platform spills, increases in ambient- 
noise leve's, and additional effects from non-OCS activities mentioned above. 

Cumulative acoustical disturbance with proposed State and Federal lease sales could affect nonendangered 
cetaceans although habituation to acoustical disturbance is a distinct possibility. For some species, such as 
the minke whale, offshore development asscciated with the proposal could constitute a minor portion of the 
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total acoustical stimuli. If several proposed lease sales yielded large discoveries of oil and gas, intensive 
production activities and resultant increases in human activity, increased localized or shipping-corridor 
disturbance; and increased pollution could occur. Cumulative industrial disturbance, especially during 
migratory periods, would be greatest at locations where tanker and/or shipping traffic would be focused (i.e., 
Unimak Pass) due to several lease sales and other non-OCS activities, and could result in minor alterations 
or disturbances of migration, or short-term discontinued use of feeding areas. 


In summary, the proposed action is expected to contribute negligibly to the cumulative effects on 
nonendangered cetacean populations. 


Conclusion: The cumulative case is expected to have a MODERATE effect on nonendangered cetacean 
populations. 
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Bering Sea include activity in the Navarin, Norton, St. George, and North Aleutian Basins. These lease sales 
would result in oil-industry-vessel traffic, including tanker traffic, and the potential fur additional oil spills. 


The potential adverse effects on commercal fisheries of the southeastern Bering Sea would include the 
elimination or closure of fishing areas by the presence of offshore facilities (with subsequent loss of harvest); 
gear conflicts from supply-boat or seismic-boat traffic resulting in loss of fixed gear (crab pots and longlines); 
downtime; gear fouling; direct loss or contamination resulting from oil spills of harvests; and loss or damage 
to fishing vessels through collisions. 


Centaur Associates (1983) analyzed the magnitude of the cumulative effects from Bering Sea lease sales on 
the commercial fishing industry--in line with a projected increase in domestic fishing activity. The scenario 
assumptions used in their analysis deviated slightly from those of the EIS; however, the conclusions were 
judged to be approximately the same as those reached in this document and, for this reason, Centaur 
Associates’ analysis is incorporated by reference. According to Centaur Associates (1983), the projected 
harvest loss resulting from preemption of fishing areas by oil industry facilities was less than $24,000 (1982 
dollars) in the year 2007 (peak year). Pot loss for all Bering Sea lease areas was calculated not to exceed 
1,205 pots lost during 1997, the peak year for oil-industry-vessel traffic according to the existing lease 
schedule. Longline-gear-loss incidents in 1997 are projected not to exceed two in the halibut fishery and 599 
in the Pacific cod fishery. Trawl-gear-damage incidents are estimated to number 25 in 2007 (peak year) and 
average $45,000 per year in gear damage and $25,000 per year for lost fishing time. Collisions with fishing 
vessels would be at the rate of one every 79 years by the year 1997 instead of the projected rate of one every 


69 years without oil industry development. 


This report did not foresee the rapid change in eastern Bering Sea commercial fisheries for both groundfish 
and crab. The commercial groundfish fishery is now almost entirely domestic, and declines in the crab 
populations have severely restricted these pot fisheries to where damages estimated by Centaur Associates 
(1983) are too high when applied to the condition of these fisheries in 1989. 


The number of oil spills projected for the cumulative case would be three oil spill of 1,000 bbl or greater. 
The severity of effect on commercial fisheries would depend on where the spill occurred: some relatively 
small areas of the Bering Sea are very productive fisheries where activity and gear are concentrated and 
where catch and income loss due to gear fouling or closures could be high if a spill occurred there during the 
fishing season. On the other hand, many other areas contain very low concentrations or no fish, so 
commercial fisheries would be only negligibly affected or not affected at all by a spill. Generally, the Pribilof, 
St. Matthew, and St. Lawrence Islands, Bristol Bay, the Aleutians near Unimak Pass, and the area of the 
continental slope northward from Unimak Pass are areas where an oil spill could damage commercial fishing 
operations. 
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As discussed, oil spills of 1,000 bbl or greater influence only very limited areas--typically 236 km? after 10 
days (in summer; the season of high productivity in the eastern Bering Sea). Beyond this period, much of the 
toxic components of the oil would be dissipated through evaporation and weathering. Remaining toxicity 
would be very limited in area and concentration. For the 3-day period, about 53 km* would be affected in 
summer. The fishing area of the eastern Bering Sea comprises approximately 400,000 km*. An oil spill of 
1,000 bbl or greater would affect less than 0.002 percent of this fishing area after 10 days in summer, and less 
than 0.00002 percent after 10 days if the spill occurred in winter (87 km’). 


Trawl fisheries in the Gulf of Alaska and Bering Sea have resulted in the lethal taking of Steller sea lions. 
The NMFS is developing a recovery plan for the Steller sea lion, and has established quotes for the taking of 
sea lions by the commercial fishery. Any reductions among the western Alaskan population of sea lions by 
OCS activities or oil spills could in turn reduce the quotas for permissible taking by the commercial fishery. 
Specific fisheries could be restricted from certain areas or periods, potentially posing adverse social and 
economic effects on commercial fishermen. 


In summary, the proposed action is expected to contribute significantly to the cumulative effects on the 
commercial fishing industry. 


Conclusion: The cumulative case is expected to have a VERY LOW effect on the commercial fishing 
industry. 


(9) Cumulative Effects on Local Employment: The analysis of the cumulative 
effects includes projections of activity in the Navarin, St. George, Norton, and North Aleutian Basins. 
Marine support for exploration, development, and production activities in the Navarin, St. George, and the 
North Aleutian Basins would be out of Unalaska. Nome would serve in this capacity for the Norton Basin 
activities. Air-support facilities for the Navarin and St. George Basins would be located on St. Paul Island. 
Air-support activities for the Norton Basin would originate in Nome and for the North Aleutian Basin, in 
Cold Bay. 


It is expected that oil and gas activity considered in the cumulative case would have similar effects on St. Paul 
Island and in Unalaska as those projected for the high-case scenario. St. Paul will most likely see a greater 
than 50-percent increase in employment due to oil and gas activities. Unalaska will experience approximately 
a 10-percent increase in employment due to industry activity. 


In summary, the proposed action is expected to contribute significantly to the cumulative effects on local 
employment in Unalaska and St. Paul. 


Conclusion: The cumulative case is expected to have a HIGH effect on local employment in St. Paul and a 
MODERATE effect in Unalaska. 


(10) Cumulative Effects on Subsistence-Harvest Patterns: The cumulative case 
includes the Navarin, St. George, Norton, and North Aleutian Basins. Unalaska, St. Paul, and Nome are the 
community sites specified in the scenario as serving offshore operations within the basins. In Unalaska and 
St. Paul, population generated by activities within these basins is unspecified, except that it can be expected to 
be greater than the base case and less than the high case. With the considerable change that has taken place 
in Unalaska in the recent past, subsistence-harvest patterns for a majority of the population now resemble 
urban patterns of resource acquisition and use (individualistic, few species used). Population growth resulting 
from increased industrial development could result in increased harvest pressure on selected subsistence 
resources, increased regulation of the harvest of these resources, and increased removal or contamination of 
resource habitat as a result of infrastructure development and operation. 


These factors could increase the cost to acquire subsistence resources by increasing the need to range over a 
wider area to procure subsistence resources. Although a segment of the population that is unable or 
unwilling to gain sufficient income to gain such mobility may be adversely affected by industrial development, 
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effects on the subsisteace harvests of the population as a whole in Unalaska should result in the perpetuaiio: 
of current patterns with only minor modifications. 


On the Pribilof Islands, the potential for added nonresident population and increased effects to subsistence 
resources from oil-spill effects suggest a level of effects similar to the base case (at least in the offshore 
loading aspect of the scenario). Although the population levels are expected to exceed those of the base 
case, the levels of biological effects to subsistence resources are generally the same as in the base case, most 
notably for fur seals and sea lions. In terms of siting an oil terminal on St. Paul Island, the level of effect to 
Pribilof Islands’ communities can be expected to be more. comparable with the high case, where a similar 
scenario is employed. For residents of the islands, subsistence harvests should continue to assure and 
perhaps increase their importance over time as residents attempt to reconstitute the economy of the islands 
following Federal withdrawal from the support of commercial sealing. 


In western Alaska, subsistence resources (such as waterfowl, finfish and shellfish, marine and coastal birds, 
walrus and bowhead whzles, and other marine mammals) are expected to have regional levels of effect 
comparable with the base case although there could exist the potential for increased frequency of effects. As 
in the base case, the scenario does not project the introduction of any additional population. 


Using the levels of potential effect defined for this analysis (see Table S-2), subsistence resources could be 
periodically aficctcd, but no apparent effects on subsistence harvests should be realized in western Alaska 
communities, resulting in very low effects. In Unalaska, subsistence resources could be affected for a period 
not exceeding 1 year, but no resource should become unavailable, undesirable for use, or greatly reduced in 
number, resulting in low effects in the community. On St. Lawrence Island and the Pribilof Islands, 
subsistence harvests could be affected through a reduced availability or desirability for use of Pacific walrus 
and northern fur seal during at least one harvest season, resulting in moderate effects. 


In summary, the proposed action is expected to contribute significantly to the cumulative effects on 
subsistence-harvest patterns of St. Paul, St. George, and St. Lawrence Island and modestly to cumulative 
effects in Unalaska and western Alaska. 


Conclusion: The effect of the cumulative case on subsistence-harvest patterns is expected to be 
MODERATE in St. Paul and St. George and on St. Lawrence Island, LOW in Unalaska, and VERY LOW 
in other parts of western Alaska. 


(11) Cumulative Effects on Sociocultural Systems: Cumulative effects on 
sociocultural systems are assessed as the aggregate result of current trends in the absence of the lease sale, 
with the lease sale, and with other activities or projects identified as constituting additional causal agents for 
potential effects in Unalaska, the Pribilof Islands, and St. Lawrence Island. 


Unalaska is projected to serve as the primary marine-support site for operations in the Navarin, St. George, 
and North Aleutian Basins. The expanded role of Unalaska as a marine-support base for OCS and related 
operations in the southern Bering Sea contributes an amount of resident and enclaved population greater 
that the base case but less than the high case. Despite the expanded role of Unalaska as a marine-support 
facility, fisheries-oriented and service-oriented industrial development is expected to be the dominant force 
for change in the community. The unmet subsistence needs of a segment of the Aleut population could 
increase the tendency toward disruption of social systems which, as of yet, has not been experienced by the 
population of Unalaska. In the aggregate, however, the effect on sociocultural systems at Unalaska should be 
one more of duration and degree of disruption (rather than of institutional change) beyond the effect begun 


Changes in the nonresident population on the Pribilof Islands should not significantly affect subsistence 
harvests as discussed in the base case. Socially, chronic disruptions of local sociocultural systems are 

expected from these sources, but the amount of interaction with island residents should not be to such a 
degree as to encourage a tendency toward the displacement of existing Aleut and Orthodox institutions. 
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For the most part,the biological effects on resources used for subsistence purposes on the Pribilof Islands are 
the same as in the base case, most notably for fur seals and sea lions. Consequently, the effects or 
sociocultural systems from his source should be the same as in the base case. Subsistence activities are the 
primary means by which family traditions, community cohesion, and socioreligious values are maintained and 
transmitted. The protection of these activities is a primary concern of most inhabitants of the region, as well 
as a primary goal of a majority of the area’s present-day political institutions. Adverse cumulative effects on 
subsistence resources from southern Bering Sea lease sales and from tankering could contribute to increased 
levels of stress already set in motion by the Federal withdrawal from sealing. In addition, if the petroleum 
industry were to establish facilities on one island in preference to another, the potential for increased 
interisland rivalry and social disruption among extended families situated on both islands could arise and 


produce disruptive effects on local sociocultural systems. 


On St. Lawrence Island, the absence of population or industrial activity associated with the cumulative case 
suggests that any effects to local sociocultural systems could only come about through effects on subsistence 
harvests. The moderate level of effects to the subsistence walrus harvest by island residents, as in the base 
case, could produce periodic disruptive events but should not create significant disruptions of sharing systems 
and task groups, nor create a tendency toward the displacement of local sociocultural systems. 


In summary, the proposed action is expected to contribute significantly to the cumulative effects on 
subsistence-harvest patterns of St. Paul and St. Lawrence Island and modestly to cumulative effects in 
Unalaska and St. George. 


Conclusion: The effect of the cumulative case on sociocultural systems is expected to be MODERATE in St. 
Paul, St. George, and Unalaska, and VERY LOW on St. Lawrence Island. 


(12) Cumulative Effects on Archacological Resources: Exploration, 
development, and production activities in the Navarin, Norton, St. George, and North Aleutian Basins could 
affect offshore archaeological resources in and adjacent to the proposed sale area. Because the sale area has 
a low probability for sites and shipwrecks, the cumulative effects from these activities are expected to be low. 


Exploration and production activities in the North Aleutian, Navarin, and St.George Basins could also affect 
onshore resources near the proposed sale area because oil spills could contact archacological sites and 
shipwrecks nearshor “x onshore. The areas that »ould be affected include sites on the Pribilof and St. 
Matthew Islands, at Dutch Harbor, Unalaska, and in the Un'mak Pass area. Three oil spills of 1,000 bbl or 
greater would be expected over the life of the Bering Sea leases. If an oil spill occurred and contacted the 
above areas, effects on onshore archaeological sites from oil-spill-cleanup activities such as plowing, 
bulldozing, road building, and sand removal could occur. However, the probability of an oil spill occurring 
and contacting these areas is unlikely. 


It is expected that oil from State of Alaska oil and gas lease sales in the Bristol Bay uplands and on the 
Alaska Peninsula would have little effect on offshore or nearshore archacologica!l resources in or adjacent to 
the Navarin Basin sale area. These State lease sales are located on the Alaska Peninsula far from the 
Navarin Basin or potential Bering Sea oil tanker routes. 


Most of the disturbance to archacological resources described above would be to onshore resources. The 
cumulative effect would be expected to be significant enough to irreversibly change some resources. 


In summary, the proposed action is expected to contribute significantly to the cumulative effects on 
archacological resources. 


Conclusion: In the cumulative case the effect on archacological resources is expected to be LOW. 
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Land Use Pians: Additional facilities could be required in Unalaska and St. Paul to support oil and gas 
exploration and development in the Navarin, St. George, and North Aleutian Basins. 


If possible, the OSI marine-suppori facility at Unalaska would be used to support exploration, and 
development and production activities in the Bering Sea. Additional facility requirements, beyond those that 
could be supplied by the OSI facility, could increase competition for limited onshore space and docking 
facilities. The three commercial port facilities--the City dock, the Chevron dock, and the Captains Bay dock- 
-could be used to support exploration and development. The latter commercial-port facilities are in the 
community development plan’s general industrial land use classification, which is intended to accommodate 
industrial uses not directly related to the seafood processing industry. The major land use constraint 
associated with these port facilities (except the Captains Bay dock) is the lack of adjacent developable land to 
serve as a supply yard. The Captains Bay dock facility contains about 28 hectares (70 acres) of developable 
land adjacent to the facility. If the City or Chevron docks are deemed suitable, or the Captains Bay dock 
becomes aveilable, the major effect could be congestion of the harbor during peak shipping seasons. The 
expansion of the Lottom fishery and Unalaska’s expanding support function for the Pacific Rim oceangoing 
fleet would also magnify the severe land shortage in Unalaska. However, it is anticipated that existing oil 
industry facilities in Unalaska should be adequate to support exploration and development in the Navarin, St. 
George, and North Aleutian Basins. 


The cumulative effects on St. Paul would be comparable to those for the proposal (high case). In the 
cumulative case, St. Paul would be used as an air-support base and as a site for an oil terminal depending on 
the mode of oil transpurt (pipeline vs. offshore loading). The St. Paul Comprehensive Plan and Coastal 
Management Plan have considered effects beyond current helicopter-support services and transient-crew- 
quarter facilities and have identified harbor-area-siting locations for water-dependent facilities. The Pribilof 
Offshore Support Services, a subsidiary of the Aleut Corpcration, developed a 7-acre base adjacent to the St. 
Paul Airport to support exploration activities for Navarin Basin Sale 83. Air-support activities associated with 
the Navarin and St. George Basins may require expansion of the now closed facility. The development 
corridor identified in the comprehensive plan could be used to support enclave development, air-support 
services, and crew and employee quarters. The plan does not specify the exact siting or boundaries of the 
airport-industrial area. 


While St. Paul’s comprehensive plan designates sites for industrial activities, the zoned acreage availabie to 
accommodate the oil terminal seems less than adequate. To accommodate an oil terminal, the city of St. 
Paul would probably need to rezone land in the public laad use areas designation to support OCS- 
development activities. Lands in this classification are intended to support facilities and services, resource 
and wildlife, and subsistence. Development of an oil terminal would alter these preferred land uses. 
However, if oil would be transported to markets via offshore loading and tankers, an oil terminal on St. Paul 
Island would not be necessary. 


In summary, the base case of the proposal is expected to contribute low effects to land use in Unalaska and 
St. Paul, but the overall cumulative effects are most likely to have a moderate effect in Unalaska and high 
effect in St. Paul because of the existing and potential projects within region. The proposed action is 
expected to contribute insignificantly to the cumulative effects on land uses in St. Paul and modestly in 
Unalaska. 


Conclusion: The effect of the cumulative case on land use is expected to be MODERATE in Unalaska and 
HIGH in St. Paul. 


Coastal Zone Management: With two exceptions (ice seals and sea otters), effects on nor=sdangered, 
threatened, and endangered marine mammals are greater in the cumulative case than in the base case. 
Therefore, there is a greater potential for conflict with the statewide standards and district policies related to 
the offshore environment. Negative effects on birds and fur seals that use the rocky seacliff environment also 
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create a greater potential for conflict with the statewide standard for rocky islands and seacliffs. (see Sec. 
IV.B.2.m for a more complete description of the statewide standards and the district policies.) However, 
these potential conflicts with the statewide standard for habitats also were evident in the base case. 


Three oil spills greater than 1,000 bbl are assumed in the cumulative case. Any one of these could occur at a 
time when residents are pursuing subsistence activities offshore or along the shoreline. As a result, there is 
potential conflict with the statewide standard that requires that opportunities for subsistence use of coastal 
areas and resources be assured. 


In summary, the base case of the proposal is expected to have a moderate level of conflict with coastal zone 
management policies. In the cumulative case, the potential conflicts remain similar; therefore, conflict with 
additional ACMP policies is not anticipated and the overall cumulative case also is expected to have a 
moderate level of conflict with coastal policies. 


Conclusion: The cumulative case is expected to have a MODERATE level of conflict with coastal zone 
management policies. 
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C. Alternative I - No Lease Sale 


Cancellation of the proposed sale would result in the effects on biological resources and social and economic 
systems as described for the proposal (base case) not occurring. Even without Sale 107 effects on biological 
resources and social and economic systems would occur as a result of other activities in the region. These 
effects are identified in Section IV.B.4. Cumulative Case. 


Cancellation of the proposed sale, in part or in whole, would reduce future OCS oil and gas production in 
the short term, necessitate an escalation of imports of oil and gas, and/or require the development of 
alternate energy sources to replace the energy resources expected to be recovered if the proposed sale takes 
place. It is anticipated that the oil and gas that would become available from the proposed action in the 
assumed time period could provide a significant contribution to the United States’ energy supply. If the 
proposed action were canceled, the following energy sources might be used as substitutes: 


- energy conservation - solar energy 

- conventional oil and gas supplies - energy imports 

- coal oil 

- nuclear power--fission natural gas 

- nuclear power--fusion liquefied natural gas 

- oil shale - geothermal energy 

- tar sands - other energy sources 

- hydroelectric power - combination of alternative 
sources 


Some of these sources are not feasible to produce at this time and may not be during the estimated life of 
the proposed action. Table IV-22 shows the amount of energy needed from other sources to replace the 
anticipated oil production from the base case. The description of energy alternatives from Appendix C, 
Alternative Energy Sources, of Volume 3 of the FEIS for the Proposed 5-Year OCS Oil and Gas Leasing 


Program, 1987-1992 (USDOI, MMS, 1987) is hereby incorporated by reference. Appendix G of this DEIS 
summarizes this information. 


a. 


a 
2 
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Table IV-22 
Energy Needed from Other Sources to 
Replace Anticipated Oil Production from 
the Proposed Navarin Basin Sale 107 

Total Crude Oil Production (bbls) 4.50 x 10° 
Total Natural Gas Production (cf) 0.00 
Crude Oil BTU Equivalent @ 5.60 x 10° BTU/bbl 2.52 x 10" 
Natural Gas BTU Equivalent @ 1,031 BTU/cf 0.00 
Total Oil and Gas BTU Equivalent (BTU) 2.52 x 10"° 

4] ive E 5 Equivalents: 
Alternative Source Amount of Resource 
Oil 4.50 x 10° (bbls) 
Gas” 2.44 x 10" (cf) 
Coal 

Anthracite” 9.92 x 10’ (tons) 

Bituminous” 9.62 x 10’ (tons) 

Subbituminous” 1.33 x 10° (tons) 

Lignite” 1.88 x 10° (tons) 
Oil Shale” 6.43 x 10° (tons) 
Tar Sands” 6.00 x 10° (tons) 
Nuclear (Uranium Ore)” 4.20 x 10° (tons) 


Source: USDOI, MMS, 1987. 


1,031 BTU/cf. 

25.4 x 10° BTU/ton (Williams and Meyers, 1976). 

26.2 x 10° BTU/ton (Williams and Meyers, 1976). 

19.0 x 10° BTU/ton (Williams and Meyers, 1976). 

13.4 x 10° BTU/ton (Williams and Meyers, 1976). 

.7 bbls/ton (Science and Public Policy Program, 1975). 

” 42x 10° BTU/ton (Science and Public Policy Program, 1975). 

& — 100,000 tons of ore = 3 million tons of coal at 10,000 BTU/Ib (Science and Public Policy Program, 
1975). 
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D. Alternative Ill - Delay the Sale 


Under this alternative, the proposed sale (Alternative I) would be delayed for a period of up to 18 months. 
This could delay the sale beyond the current 5-Year Leasing Program which ends in June 1992. Delaying the 
sale could provide additional time for ongoing research to acquire data that might be used in assessing effects 
that petroleum exploration, development/production, and transportation might have on the environment. 
Although additional information would be useful, MMS considers the existing database adequate to analyze 
the consequences of petroleum-related activities in the Sale 107 area. Table IV-22a identifies potential 
studies that could be conducted during the delay; this table is based on the Alaska Regional Studies Program 
studies list for Fiscal Years 1991 and 1992 (Appendix J). 


Effects associated with this alternative should be essentially the same, qualitatively, as those discussed for the 
proposal (Sec. [V.B). However, the magnitude of the effects could vary depending on the population status 
of the potentially affected species at the end of the delay or upon the initiation of activities. Delaying the 
sale may also alter the sequence of development with respect to activities occurring in the region. Also, 
some adverse effects could possibly be lessened because of improved oil-spill-cleanup technology. 


Table IV-22a 
Environmental Studies to be Completed in the Years 1991 and 1992 


1991 


Performance and Compatibility Analysis of Oil Weathering and Models in the Environmental Assessment 
Process, BDM Corporation, Coon, M., Research Unit No. 706, Ongoing Study. 


Circulation and Cross-Shelf Transport and Exchange Along the Bering Sea Continental Shelf Edge, 
NOAA /Pacific Marine Environmental Laboratory, Schumacher, J. and Reed, R., Research Unit No. 717, 


Ongoing Study. 


Application of Remote Sensing Methods of Large Cetacean Tracking, Oregon State University, Mate, B., 
MMS Contract No. 30411, Ongoing Study. 


Stable Isotope Analysis of Bowhead Whale Foods and Tissues, University of Alaska, Schell, D., MMS 
Contract No. 30472, Ongoing Study. 


Bowhead Whale Book, Society of Marine Mammology, Burns, J., and Montague, J., eds., MMS Contract No. 
60148, Ongoing Study. 


Social Indicators Monitoring Study, Human Relation Area Files, Ongoing Study. 
192 


Remote Sensing Data Acquisition and Analysis, University of Alaska, Stringer, W. and Dean, K., Research 
Unit No. 716, Ongoing Study. 


Circulation and Trajectory Model, Greenhorne, O’Mara, and Signiorini, S.. MMS Contract No. 30413, 
Ongoing Study. 


Revision of the Alaska Oil-Weathering Model. 


Source: USDOI, MMS, 1990. 
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E. Alternative TV - St. Matthew Island Deferral Alternative 


A total area of about 11 million hectares (4,858 blocks) would be offered under the St. Matthew Island 
Deferral alternative. This alternative would defer leasing on about 400,000 hectares (178 blocks) within 50 
mi of the St. Matthew Island complex (Figure II-2). The conditional resource estimate for undiscovered 
recoverable resources expected to be discovered and produced for this alternative would be 450 MMbbls of 
oil (see Appendix A). It is assumed that natural gas resources are not economic and would not be produced 
(see Appendix A). The marginal probability that hydrocarbons in commercial quantities are present in the 


area is 3 percent. 


A total of 16 exploration and delineation wells would be drilled over a 6-year period (1992-1997) with a 
maximum of 5 wells drilled in any year. Two oil production platforms would be installed in 1998 and 1999. 
A single offshore-loading terminal would be in place in 1998 and would be shared between the two platforms. 
Ninety oil production wells would be drilled between 1999 and 2003. Oil production would begin in the year 
2001 and cease in 2019. All produced oil would be transported to U.S. markets on 100,000-DWT tankers. 

All marine-support operations would be out of Unalaska while St. Paul would serve as an air-support base. 
This level of activity is the same as described for the base case. 


In addition to eliminating the possibility that an oil spill could originate from a drilling structure in the area 
to be deferred, all activities associated with exploration, development, and production also would not occur in 


the deferred area. The risk of an oil spill contacting St. Matthew Island is greatest for spills occurring in 
those blocks in the easternmost portion of the sale area. These blocks would be deferred by this alternative. 


Deferred-Area Assumptions and Scenario: In addition, a generic analysis, included after the conclusion, 
examines the effects of a minimum level of exploration, development, and production activities in the area to 
be deferred by this alternative. Based on the resource estimates, negligible amounts of hydrocarbons are 
assumed in the deferred area. A minimum level of activity would be the installation of one production 
platform and the potential for not more than one oil spill equal to or greater than 1,000 bbl occurring in the 
deferred area. The transportation and onshore-facilities scenario would be the same as indicated for the base 
case. This analysis provides a measure of environmental benefits of the alternative. 


1, Effects on Air Quality: Under this alternative, the minimum distance from the nearest 
land (St. Matthew Island) that activities could occur is increased by 32 km. Dispersion of emissions over the 
additional distance would reduce the concentration of pollutants. The effects on onshore air quality would be 
reduced because of the increased dispersion over a greater distance (Table IV-23). Emissions of CO,, NO,, 
TSP, SO,, or VOC would be the same or less than those for the proposal. The small effects on air quality 
on the onshore environment and attributale to accidental emissions, as described for the base case, would be 
further reduced. Impacts from air emissions due to the base case on onshore air quality are expected to be 
less than 5 percent of the maximum allowable PSD-Class-I increments. The effects on air quality are 
expected to be the same or less than for the base case (very low). 


: The effect of the St. Matthew Island Deferral alternative on air 
quality is expected to be VERY LOW. 


The removal of blocks within 50 mi (80 km) of St. Matthew Island eliminates the possibility of air-pollutant 
emissions from exploration, development, and production activities in this area. If the deferred area were 
leased and exploration, development, and production occurred, the effect of emissions on air quality is 
expected to be the same or less than the effects for the proposal, depending on the amount of resources in 
the deferred area. 


2. Effects on Water Quality: Because the resource level for this alternative is the same as 


for the proposal (base case), the level of industry activity, volume of discharges, and number of oil spills 
would also be the same. Thus, this alternative would not change the nature of water-quality effects. Water 
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Table IV-23 


Estimated Uncontrolled Emissions 
for the Proposed Navarin Basin Sale 107 
(Alternative IV) 
Pollutant (metric tons per year)” 
Co NO, TSP SO, VOC 
Alternative IV” 

Peak-Exploration Year 84.8 516.9 26.4 32.7 35.1 
Peak-Development Year 100.1 546.4 26.1 36.5 17.5 
Peak-Production Year 748.6 1,413.0 82.4 291.6 818.2 


Source: USDOI, MMS, Alaska OCS Region, 1989. Computed from factors in Form and Substance 
(1983) and EPA (1985). 


v= CO = Carbon Monoxide 
NO, = Nitrogen Oxides (assumed predominately NO.) 
TSP = Total Suspended Particulates (includes most particulate matter less than 10 ym in 


SO, = Sulfur Dioxide 

VOC = Volatile Organic Compounds (excluding nonreactive compounds such as methane and ethane) 
2/ Assumes five exploration wells drilled in peak-exploration year, one production platform installed and 

seven production wells drilled in peak-development year, and 38 MMbbls of oil produced in 

peak-production year. 


quality under Alternative IV would only be affected by platform discharges (muds and cuttings and formation 
waters), sediment resuspezcion (drilling, and platform and pipeline placement), and oil spills. 


Discharges of muds and cuttings are regulated by the EPA such that water-quality criteria must be met at the 
edge of an EPA-established mixing zone. During exploration activities, 0.06 km? of the sale area, at any 
single time, could have impaired water quality during the drilling periods (1993-1995). About 0.06 km? of the 
sale area could have impaired water quality during the production-well-drilling period (1999-2003). This 
localized impairment would exist only during periods of actual discharge and would rapidly dissipate on 
completion. The dissolved concentration of trace metals in muds and cuttings, at 100 m from the discharge 
point would be within the acute marine-water-quality criteria. The effect on local and regional water quality 
is expected to be very low. 


The production of formation waters over the life of the field can be estimated at 90 to 675 MMbbls. 
Discharge of formation waters would require an EPA permit and would be regulated so that water-quality 
criteria outside an established mixing zone would not be exceeded. If formation waters were discharged into 
the water column rather than reinjected, the effect on water quality would be local and would continue for 
the life of the field. The effect on local water quality is expected to be moderate, while the effect on regional 


water quality is expected to be very low. 


Effects on water quality from dredging are expected to be local and short term. Turbidity would increase 
over a few km? in the immediate vicinity of operations only during actual dredging. Effects on local water 
quality are expected to be low, while the effects on regional water quality are expected to be very low. 


Sustained degradation of water quality to levels above State and Federal criteria from hydrocarbon 
contamination is unlikely. Hydrocarbon concentrations from one oil spill of greater than 1,000 bbl could 
exceed the chronic criterion of 0.015 ppm total hydrocarbons on about 1,000 km? for a short period of time. 
Concentrations above the acute criteria (1.5 ppm) are not anticipated. Effects of oil spills on water quality 
are expected to be low locally and regionally. 


CONCLUSION (Effects on Water Quality): The effect of the St. Matthew Island Deferral alternative on 
water quality is expected to be MODERATE locally and LOW regionally. 


If the deferred area were leased and exploration, development, and production activities occurring in this 
area, muds and cuttings, sanitary and domestic wastes, and formation waters would be discharged in these 
waters. As a result, water quality within 100 m of the discharge point would be degraded. Bottom 
disturbances and sediment resuspension associated with platform siting also would occur in the deferred area. 
The possibility also exists that an oil spill could originate from a platform or oil tanker in this area and 
degrade water quality. 


3. Effects on Fisheries Resources: The blue king crab is the principal shellfish of 
commercial value in the area of St. Matthew Island (Biological Resource Areas 4 and 5). During the late 
spring and early summer, blue king crab are assumed to release larvae and molt in the nearshore waters of 
St. Matthew Island; possibly this molt occurs before hatching. Other shellfish species, groundfish, and 
mollusks are largely uninventoried and are not utilized in the deferred area. 


This alternative would eliminate the possibility of drilling muds, cuttings, and formation waters from being 
discharged in the deferred area. Similarly, seismic activity needed to site platforms would be precluded. This 
would afford little additional protection to fisheries resources since these discharges and surveys, employing 
airguns, have been found to be essentially innocuous to fisheries resources. 


This alternative affords a potential reduction in oil-spill risk to blue king crab and other species inhabiting 
the nearshore waters off St. Matthew Island. The probability of a spill occurring in the deferral area (spill 
point $10) and contacting Biological Resource Areas 4 and 5 (St. Matthew Island area) would be 30 and 39 
percent within 10 days, respectively. However, with this alternative, the potential oil-spill risk is reduced. 
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The probability of a spill starting at the next spill point (S17) and contacting Biological Resource Areas 4 and 
5 would be 11 and 15 percent within 30 days, respectively. However, when the likelihood of spills occurring 
throughout the sale area and the total number of oil spills projected to occur over the life of this project are 
taken into account, this alternative results in no real reduction in the overall oil-spill risk to the St. Matthew 
Island area. The probability of a 1,000-bbl-or-greater spill occurring and contacting Biological Resource 
Areas 3 and 4 would be less than 0.5 percent and 1 percent within 30 days, respectively. 


Under this alternative, the effects on fisheries resources from oil spills, discharges and seismic surveys would 
be the same as for the proposal (base case), since the resource estimate and level of industry activity are the 
same. 


Groundfish: The aggregate lethal and sublethal effects of an oil spill, drilling and platform discharges, and 
seismic activities are expected to affect only localized groups of the various life stages of groundfish. Given 
the extensive numbers and distribution of groundfish in the eastern Bering Sea, the effects are expected to 
affect individuals only in localized offshore areas and to have a very low effect on all species of this group. 


Shellfish: There is a very small chance that oil spills could contact blue king crab habitat off St. Lawrence, 
St. Matthew, and the Pribilof Islands; however, it is unlikely that oil in sufficient concentrations to cause 
sublethal to lethal effects could reach their benthic habitat or many pelagic larvae at 40- to 60-m depths. 
The pelagic larvae of some shellfish could be contacted by the surface oil-spill slick, but the number of 
organisms affected would comprise only an insignificant segment of the population. Effects on shellfish are 
expected to be very low. 


ing: Coastal spawning and rearing areas of Pacific herring in Bristol Bay, western Alaska, and 
the north side of the Alaska Peninsula are not expected to be contacted by oil spills. Thus, eggs, larvae, and 
spawning adults would not be affected. The effects of oil spills on the regional herring population are, 
therefore, very low. Drilling discharges and seismic surveys are localized activities and would contact a very 
small portion of the population. Effects on Pacific herring are expected to be very low. 


Salmon: The wide distribution, extensive migrations, and limited period of presence of Pacific salmon in the 
sale area suggest that only a very small portion of salmon stocks would encounter oil spills. Seismic activities 
and drilling discharges would not harm salmon resources due to the localized nature of these activities in 
comparison to the broad distribution of the five species of salmon. Very low effects on salmon would be 


expected. 


CONCLUSION (Effects of Fisheries Resources): The effect of the St. Matthew Island Deferral alternative 
on fisheries resources is expected to be VERY LOW. 


If the deferred area were leased and exploration, development, and production activities occurred, drilling 
muds, cuttings, and formation waters could be discharged into these waters. Similarly, seismic activity needed 
to site platforms could occur in the deferred area. However, these discharges and seismic surveys have been 
found to be essentially innocuous to fisheries resources. 


A spill occurring in the deferred area could contact the neazshore area off St. Matthew Island. The 
probability of a spill occurring in the deferred area and contacting Biological Resource Areas 4 and 5 would 
be 30 and 39 percent within 10 days, respectively. The principle shellfish of commercial value, in the area 
around St. Matthew Island, is the blue king crab. The effects of a spill contacting this area on blue king crab 
and other fish would be the same as identified for the proposal (base case). 


4. Effects on Marine and Coastal Birds: Although marine birds are present in the St. 
Matthew Island area throughout the year, the most significant result of deleting blocks within 50 mi of the 
island is likely to occur in the summer and fall seasons when spill trajectories trend eastward toward St. 
Matthew Island and bird densities are highest. 
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This alternative potentially could avoid some risk to birds since the probability of spilled oil contacting the 
St. Matthew Island vicinity, in both summer/fall and winter/spring seasons is reduced (maximum 23% 
reduction in summer, 21% in winter). In addition, since oil would have to move somewhat farther from spill 
points located in the nondeferred remainder of the sale area before reaching areas of high bird density near 
St. Matthew Island, weathering processes could render it less toxic prior to contact. However, since 
significant petroleum resources, (and, thus, the probability of an oil spill) are not projected to occur in the 
area deferred for this alternative, and the probability of a 1,000-bbl-or-greater spill occurring and contacting 
the St. Matthew Island area within 30 days is reduced only from the marginal 1 percent in the base case to 
nil with this alternative, the potential effect of this alternative is likely to remain essentially unchanged from 
that found for the base case (moderate). 


In the alternative area, overwintering seabirds and waterfowl often are concentrated in open water of the ice 
front and leads and along the ice edge. Although this potentially increases their vulnerability in an area 
where probability of oil-spill occurrence and contact is relatively high, their populations are widespread 
during this period (Oct-Apr) and, thus, subject primarily to localized mortality and low effects. In late 
spring, arriving migrants increase the vulnerability of these populations, thereby raising the level of potential 
effect to moderate. Summer/fall populations are low in this area, as are potential oil-spill effects. 


Bird density near the Pribilof Islands is low in winter and early spring, and the potential spill effect is 
moderate. The arrival of resident seabirds in late spring and their high density in summer and fall create the 
potential for high effects. However, although the probability of spilled oil (tanker) entering the area is high, 
the chance of a spill occurring is very low. 


Birds in Unimak Pass and vicinity are vulnerable to tanker spills throughout the year; however, the 
probability of a spill occurring is very low. A spill contacting overwintering birds could result in moderate 
effects (high in the case of the whiskered auklet) while a spill occurring in late spring (migration) or 
summer/fall (breeding) periods potentially could result in high effects. Effects on waterfowl are more likely 
to range from low to moderate. 


Disturbance from helicopter traffic between St. Paul and the sale area could displace some birds from 
foraging areas in the general vicinity of the flight corridor in summer and fall but numbers of individuals 
affected are likely to be small and effects localized and low. Effect of vessel traffic is expected to be very 
low. 


CONCLUSION (Effect on Marine and Coastal Birds): The effect of the St. Matthew Island Deferral 
alternative on marine and coastal birds is expected to be MODERATE. 


If the deferred area were leased and an oil spill were to occur in the deferred area and reach the area of 
high bird density surrounding St. Matthew Island, the potential effect is not likely to differ significantly from 
the base case (moderate) since similar numbers of casualties could occur in either case. Locally, little 
difference in risk exists whether an oil spill occurs within or outside the deferred area since average bird 
densities there are not known to be substantially different from those in the remainder of the sale area. 


5. Effects on Pinnipeds, Polar Bear, and Sea Otter: Although some pinnipeds are present 
in the sale area and vicinity throughout the year, the most significant result of deleting blocks within 50 mi of 
St. Matthew Island is likely to occur in the winter/spring season when walrus and ice seals may be present in 
substantial numbers migrating, mating, and/or giving birth to young in seasonal ice habitats. 


This alternative avoids some potential risk to most pinnipeds (especially walruses) whose activities during 
winter and spring in this area make them particularly vulnerable, by substantially reducing the probability of 
spilled oil contacting pack-ice habitats within the deferred area as well as in other nearby ice habitats and the 
St. Matthew Island polynya. As a result, the potential exists for effects on walrus, in particular, to decrease 
with this alternative, and for some reduction of risk to ribbon, spotted, and bearded seals to be realized 
(although this latter effect is likely to be offset partially by the relatively high risk to which individuals 
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occupying the ice front in winter and spring and ice remmants in late spring are exposed). Also, since oil 
must move farther and through ice-covered waters from spill points in the remainder of the sale area before 
reaching intensively used habitats to the east, weathering processes could render it less toxic prior to contact. 
However, although exclusion of the deferred area reduces the risk associated with this sale, it is not expected 
to alter significantly the potential net effect of leasing the remainder of the sale area on pinnipeds or polar 
bear, which, thus, remains essentially as concluded for the base case. 


Oil-spill risk to the small concentrations of walrus and spotted seal occupying the St. Matthew Island area in 
summer and fall, when spill trajectories trend eastward from the sale area, would be reduced by removal of 
potential spill sites from the east/central sale area with deletion of these blocks. Also, weathering processes 
could render it less toxic prior to contact with the St. Matthew Island area. 


Some decrease in effects from an oil spill might be realized through exclusion of the deferred area, but it is 
not expected to be sufficiently large for the net effect of leasing the remainder of the sale area to differ 
significantly from the base case, since the volume of oil discovered in both cases is the same. Effects 
projected under the base case for fur seals resulting from transportation of oil in the vicinity of the Pribilof 
Islands and Unimak Pass would remain unchanged because oil would continue to be transported by tanker 
under this alternative. 


Disturbance from helicopter traffic between St. Paul and the sale area could displace some walrus, ice seals, 
and polar bears from the general vicinity of the flight corridor in spring, but numbers of individuals affected 
are likely to be small and effects localized and low. The effect of vessel traffic is expected to be very low. 


CONCLUSION (Effects on Pinnipeds and Polar Bear): The effect of the St. Matthew Island Deferral 
alternative is expected to be LOW on Pacific walrus, ice seals, harbor seal, and polar bear, and 
MODERATE on northern fur seal and sea otter. 


If the deferred area were leased and an oil spill occurred in the deferred area, the potential effect on most 
pinnipeds, and sea otters and the polar bear is not expected to differ significantly from the base case since 
the relatively high risk experienced by individuals occurring from the sale area east to the St. Matthew 
polynya is likely to be offset by the lower risk to which those occupying the ice front/shelf-break area are 
exposed. In addition, average densities in the deferred area are not known to differ substantially from the 
remainder of the sale area and vicinity. Walruses, however, may be subject to somewhat greater effects from 
an oil spill in the deferred area and adjacent areas to the east potentially contacted by a spill, than they 
would be in much of the remainder of the sale area since they could be concentrated in the former area 
during courtship and mating in late winter and early spring and during migration with calves in late spring. 
To a lesser extent, spotted and ribbon seals also may be more vulnerable here than in the remainder of the 
sale area in May and June. 


Jang ened Species: The deferral of blocks within 50 mi of 
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production platform within the deferral area; thus, the oil-spill risk to bowhead whale winter-use areas 
around St. Matthew Island (Biological Resource Areas 4 and 5) would be greatly reduced. The oil-spill risk 
(within 10 days) would be reduced from 21 and 28 percent (spill point $10), respectively, to 5 percent (spill 
point $17) with this alternative. This alternative would also reduce the oil-spill risk to gray whales using the 
St. Matthew Island area during the summer. The risk to Biological Resource Area 4 (within 10 days) would 
decline from 43 percent (base case) to 20 percent. However, a tanker spill could still occur in the deferral 
area. Also, the probability of a spill occurring and contacting any biological resource area within the sale 
area would be discernably reduced from the proposal by this alternative (Tables E-23 through E-26). Noise- 
and disturbance-producing activities (exploration and production drilling and seismic activities) would be 
effectively eliminated from the deferral area, with the exception of occasional tankering and support aircraft 
and vessels that could pass through the area. 
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With the exception of bowhead and gray whales, no other endangered or threatened species are known to 
occur in significant numbers in the deferral area. Deferral of blocks within 50 mi of St. Matthew Island 
would reduce the risk from noise and disturbance and oil spills (to a limited extent) to bowhead and gray 
whales using the area. 


Gray whale reactions to seismic surveys and support traffic are gencrally short term and temporary, 
consisting of movements away from the sound source and deflections in the migratory route. Exposure of 
gray whales to oil spills and production platforms could have short-term effects on a small number of 
individuals. Reactions to an oil spill could include abandonment of a secondary, summer-feeding habitat 
and/or deflection away from an oil-contaminated area. The effects on gray whales are expected to be very 
low. 


Most of the noise and disturbance activities to bowheads, especially from exploration activities, would occur 
when bowheads are not in the area (May to September). The probability of an oil spill occurring and 
contacting bowhead whale habitat would be low. Since the right whale population is precariously low (150- 
200), the chance of a right whale encountering disturbance or an oil spill is minimal. However, due to the 
species’ low numbers, any effect, even to a few whales, could have greater effects on the small right whale 
population. Therefore, effects from disturbance and oil spills could range from very low to high. The 
effects on bowhead and right whales are expected to be low and moderate, respectively. 


Fin whales are year-round residents and some humpback whales are found in the area from June thrc ugh 
November. Noise disturbance could affect a low number of individuals in a small local area for no longer 
than the project. The probability of an oil spill occurring and contacting both species’ habitats would be low. 
The effects on fin and humpback whales are expected to be low. 


Sperm whales are seldom found in waters less than 200 m deep, so it would be unusual for them to be in 
those portions of the Navarin Basin where OCS activities are expected to occur. The effects on sperm 
whales are expected to be very low. 


Due to the small albatross population and its dispersal over a vast marine range, it is unlikely that this 
species would encounter any potential oil spills or noise-producing activities. Effects on the short-tailed 
albatross are expected to be very low. 


Oil-spill risk to the small concentrations of threatened Steller sea lions occupying the St. Matthew Island area 
in summer and fall, when spill trajectories trend eastward from the sale area, would be reduced by removal 
of potential spill sites from the east/central sale area with deletion of these blocks. Also, weathering 
processes could render it less toxic prior to contact with the St. Matthew Island area. Some decrease in oil 
spill risk might be realized through exclusion of the deferred area, but it is not expected that the net effect of 
leasing the remainder of the sale area to differ significantly from the base case, since the volume of oil 
discovered in both cases is the same. Effects projected under the base case for sea lions resulting from 
transportation of oil in the vicinity of the Pribilof Islands and Unimak Pass would remain unchanged because 
oil would continue to be transported by tanker under this alternative. Disturbance from helicopter traffic 
between St. Paul and the sale area could displace some sea lions, from the general vicinity of the flight 
corridor in spring, but numbers of individuals affected are likely to be small and effects localized and low. 
The effect of vessel traffic is expected to be minor. 


The regional sea lion population could be subject to oil-spill effects in the eastern Aleutians. Minor effects 
could occur in the Pribilofs in summer and fall and in the ice front of the sale area and vicinity in winter and 
spring. Elsewhere, effects are likely to be minimal. Disturbance is not expected to elevate aggregate effects 
above that for oil spills alone. Since the population is experiencing a precipitous decline, the effect on the 
Steller sea lion could range from low to high. The overall effects on the Steller sea lion are expected to be 
moderate. 
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oil spills and noise and disturbance to wintering bowhead whales, summering gray whales and to small 
concentrations of Steller sea lions in summer and fall near St. Matthew Island. The oil-spill risk (within 10 
days) to bowhead winter-use areas (Biological Resource Areas 4 and 5) from spill point $10 would be 21 and 
28 percent, respectively. The oil-spill risk (within 10 days) to the gray whale summer-use areas (Biological 
Resource Area 4) would be 43 percent. Noise and disturbance from exploration and production drilling and 
description of effects due to oil spills and noise and disturbance are provided in the proposal (base case) 
analysis (Sec.IV.B.2.f). Other whales (sperm, fin, humpback, and right) do not occur in significant numbers 
in the deferred area and would not experience effects from a spill originating in this area. 


7. Effects on Nomendangered Cetaceans: The deferral of blocks within 50 mi of St. 
Matthew Island, would eliminated the possibility of an oil spill originating from a platform within the deferral 
area; thus, the oil-spill risk to the area around St. Matthew Island (Biological Resource Area 5) would be 
reduced. The oil-spill risk (annual within 10 days) would be reduced from 30 percent (base case) to 11 
percent and from 54 to 28 percent over the summer period with this alternative. However, a tanker spill 
could still occur in the deferral area. Also, the probability of a spill occurring and contacting any Biological 
Resource Area within the sale area would not be discernably reduced from the proposal by this alternative 
(Tables E-23 through E-26). Minke, killer, and beluga whales, and the Dall’s porpoise that use the St. 
Matthew Island area would benefit from a reduced oil-spill risk and a reduction in noise-producing activities. 
The giant bottle nose, goosebeak, and Bering Sea beaked whales, although sometimes present in the area, 
are most likely to concentrate along the shelf break outside the deferral area and would experience the 
effects as described in the base case; overall, the effects would remain the same as for the proposal (base 
case)--low. 


Because of broad distributions, seasonal use, low probability of oil spills, and the size of the Navarin Basin 
sale area, it is unlikely that oil spills associated with this alternative would come in contact with localized 
portions of the nonendangered cetacean population. While it is anticipated that some nonendangered 
cetaceans would be affected, it is unlikely that such interaction, if it occurred, would cause significant long- 
term adverse effects on the cetaceans frequenting the area. Oil spills could be considered unlikely to have: 
(1) long-term, significant, adverse effects on nonendangered cetacean populations, or (2) significant, indirect, 
adverse food-chain-related effects on entire populations of nonendangered cetaceans. 


Although disturbance associated with exploration and development/production activities is unlikely to 
significantly affect cetacean populations on a long-term basis, noise associated with aircraft and vessel activity 
may affect localized cetacean aggregations during the summer-feeding or migration periods. It is likely that 
such interaction would be localized and short term. These short-term responses are not expected to preclude 
a successful cetacean migration or to disrupt use of feeding areas by nonendangered cetacean species. 


CONCLUSION (Effects on Nonendangered Cetaceans): The effect of the St. Matthew Island Deferral 
alternative on nonendangered cetaceans is expected to be LOW. 


Exploration, development, and production activities in the deferred area could provide potential effects from 
oil spills and noise and disturbance to minke, killer, and beluga whales, and the Dall’s porpoise that use the 
St. Matthew Island area. The oil-spill risk (within 10 days) to Biological Resource Area 4 from spill point 
S10 would be 30 percent. Noise and disturbance from exploration and production drilling and seismic 
activities could also affect these species during winter and summer. A description of effects due to oil spills 
and noise and disturbance are provided in the proposal (base case) analysis (Sec. [V.B.2.g). The giant 
bottlenose, goosebeak, and Bering Sea beaked whales are most likely to concentrate along the shelf break 
and would not experience the effects of a spill originating in the deferred area. 
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8. Effects on the Commercial Fishing Industry: This alternative would preclude siting 
drilling platforms and postlease seismic survey to driliing site locations in the deferred area. Precluding these 
potential activities would potentially eliminate ocean-use conflicts with fishing vessels and gear. Gear may be 
lost or damaged by these activities. Eliminating these activities would have no influence on commercial 
fishing for groundfish since it occurs outside the deferral area. 


The principle hazards to the commercial fishing industry would be from oil spills that cause the loss or 
damage of fishing gear and the tainting of the blue king crab catch around St. Matthew Island. The deferred 
area is presently not heavily fished, with fishing being limited to the ice-free season (late summer). The 
domestic pot fishery for blue king crab generally operates outside the deferred area in water depths of 30 
fathoms or less around St. Matthew Island. In 1987, only 4 days were required to catch the current harvest 
quota (ADF&G, 1988). During the short season, the effort is intensive with several thousand crab pots 
fishing over a very limited area off the west and south ends of the island. Commercial trawl and longline 
fisheries concentrate their effort much farther south and west of the deferral area. 


A spill occurring in the deferred area could contact the nearshore area of St. Matthew Island. The 
probability of a 1,000-bbl-or-greater spill starting in the area deferred (spill point $10) and contacting 
Biological Resource Areas 4 and 5 would be 30 and 39 percent within 10 days, respectively. This alternative 
provides a potential reduction in oil-spill risk to the St. Matthew Island area. The probability of a 1,000-bbl- 
or-greater spill starting at the next nearest spill point (S17) and contacting Biological Resource Areas 4 and 5 
would be 11 and 15 percent within 10 days, respectively. The alternative provides a potential reduction in oil- 
spill risk to the blue king crab fishery in the nearshore waters off St. Matthew Island. However, when the 
likelihood of spills occurring throughout the sale area is taken into account and considering the total number 
of oil spills projected to occur over the life of this project, this alternative results in no real reduction in the 
overall risk to the fishing industry in the area. The probability of a 1,000-bbl-or-greater spill occurring and 
contacting Biological Resource Areas 3 and 4 would be less than 0.5 percent and 1 percent within 30 days, 


Presumably, crab fishermen (aware of an oil spill) would remove their gear or the season would close and 
the gear would be removed from the grounds, with a reopening at a later date when any oil spill would be 
dissipated. Pots are not likely to be contacted by oil nor are the buoys and lines in pot storage areas apt to 
be in numbers where oil could contaminate a large amount of gear. An entire string of stored pots requires 
only a few recovery lines and buoys. The probability of an oil spill contacting pot storage areas would be 
very low. 


Oil-spill effects on the groundfish fishery would be the same as outlined for the base case of the proposal 
since commercial trawl and longline fisheries concentrate their effort south and west of the deferral area. 
The year-round fisheries for a variety of groundfish stand a greater chance of being affected by Navarin Basin 
oil and gas development. In general, an oil spill could force closure of an area to trawling for a short time, 
and there is a small potential for the oil to pollute the trawl itself. An oil spill, however, would affect only 
the most minute part of the total fishing area of the castern Bering Sea. Losses of fisheries resources are not 
expected but fisheries may need to temporarily divert from the oil-spill area. The remoteness of the Navarin 
Basin also precludes significant contact with commercial fisherics near major Bering Sea islands and in 
Bristol Bay. 


Potential adverse effects on the commercial fishing industry of the Navarin Basin include elimination or 
closure of fishing areas by the presence of exploration, development, and production facilities, with 
subsequent loss of harvest; gear conflicts resulting in loss or damage to fishing gear, harvest loss, and 
business downtime; oil spills resulting in gear fouling, closure of fishing areas, and direct loss or 
contamination of harvest; and loss or damage to fishing vessels through collisions with oil industry vessels. 


CONCLUSION (Effects of the Commercial Fishing Industry): The effect of the St. Matthew Island Deferral 
alternative on the commercial fishing industry is expected to be VERY LOW. 
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If exploration, development, and production activities occurred in the deferred area, ocean-use conflicts could 
occur between the oil and commercial fishing industries. The siting of drilling platforms aad postlease 
seismic surveys could conflict with fishing activities resulting in the loss or damage of fishing gear. 


The principal hazard to the commercial fishing industry from a spill occurring in the deferred area would be 
the loss or damage of fishing gear and the tainting of the blue king crab catch around St. Matthew Island. 
The principal shellfish of commercial value in the area around St. Matthew Island is the blue king crab. A 
spill occurring in the deferred area could contact the nearshore area off the St. Matthew Island. The 
probability of a spill occurring in the deferred area and contacting Biological Resource Areas 4 and 5 would 
be 30 and 39 percent within 10 days, respectively. The effects of a production-platform or tanker spill 
contacting this area on blue king crab and other fish would be the same as identified for the proposal (base 
case). 


9. Effects on Local Employment: This alternative would have the same resource estimate 
and development scenario as employed for the base cas. thus, producing comparable levels of development 
activity in the support-base sites of Unalaska and St. Pil. Because of this, effects of exploration, 
development, and production activities on local employ ment in St. Paul and Unalaska are expected to be the 
same as for the base case of the proposal. 


Employment for permanent residents would be 16 percent higher from 2001 through 2018 in the community 
of St. Paul and negligibly higher in St. George. Because curreni and projected future unemployment is high, 
reductions in joblessness would occur in both communities. The city of St. Paul might benefit from property 
taxes if the city assumes taxing power. 


Employment for permanent residents would be 15 percent higher from 2001 through 2018 in Unalaska. 
Because of the large fluctuations in employment levels in the 1980's, the addition of OCS jobs should be a 
stabilizing influence. 


CONCLUSION (Effects on Local Employment): The effect of the St. Matthew Island Deferral alternative 
on local employment is expected to be MODERATE for St. Paul and Unalaska. 


If exploration, development, and production activities occurred in the deferred area, St. Paul and Unalaska 
would continue to be support-base sites. As a result, employment levels in these communities would not be 
substantially altered if development occurred in the deferred area. 


10. Effects on Subsistence-Harvest Patterns: Within the area to be offered under this 
alternative, analysis of effects on subsistence resources (Secs. IV.E.3-7) indicates that the effects of 
exploration, development, and production activities on these biological resources are the same as for the base 
case of the proposal. The human population levels likewise should be the same, given that the scenario and 
levels of activity for this alternative are the same as for the base case. With no change in the scenario and 
no appreciable reduction in biological effects or levels of human population, effects on subsistence-harvest 
patterns from exploration, development, and production activities associated with the St. Matthew Island 
Deferral alternative should be the same as for the base case of the proposal. 


Effects on subsistence-harvest patterns are expected to be very low in the potential marine-support-base 
community of Unalaska, but effects could reach moderate proportions on the Pribilof Islands. In Unalaska, 
the relatively little change to subsistence-harvest patterns is the result of insignificant effects to locally used 
subsistence resources from pollution events and the limited added hunting and fishing pressures on such 
resources, since the alternative is expected to contribute only a small added increment of enclave, resident, 
and total population. 

On St. Paul Island, even more conservative employment factors are expected to be at work because of the 
air-support base, with effects on the subsistence of sland residents produced mainly from factors such as 
aircraft noise, other forms of industrial disturbance, and oil-spill incidents. Locally based enclave employees 
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are expected to work on a rotation basis without housing for families. In addition, the resources used for 
subsistence purposes on the island (fur seal, sea lion, and other types of seals) are not those generally used 
by mainland residents and are either difficult to acquire (such as with halibut) or subject to controlled 
acquisition (as with reindeer and all marine mammals). 


Among the important subsistence resources of St. Paul and St. George Island, the northern fur seal, Steller 
sea lion, and breeding colonies of marine and coastal birds are expected to incur moderate effects from oil 
spills, while low effects are forecast for other types of seals. If the fur seal population were seriously affected 
by an oil-spill event, the fur seal (a resource of international interest) could become unavailable or accessible 
only to a limited extent or considered undesirable for use by local standards. Substitution of other 
subsistence resources for the quantities of meat involved for the islands as a whole would represent a 
significant disruption of normal subsistence activities. Disruptions such as this should not extend beyond the 
year of occurrence. 


In the regions of western Alaska, there should be a relative absence of industrial activity and population or 
employment associated with the proposed lease-sale area. Effects on biological resources which migrate 
through the Navarin Basin are examined in terms of effects on western Alaska subsistence-harvest patterns. 
Potential effects from offshore oil-spill events and other sources of disturbance or damage were found 
primarily in relation to the Pacific walrus population as it served western Alaskan subsistence needs. 


Effects on subsistence from effects to the Pacific walrus population in the spring are not evenly distributed, 
but pertain primarily to residents of St. Lawrence Island--the first people in the spring to hunt the walrus 
(that migrate through the Navarin Basin) and who depend on walrus for 70 percent of their annual 
subsistence harvest. This initial hunt would be jeopardized if oil from an oil spill in the spring were lodged in 
or on the ice floes carrying the walrus northward; if the waters near the floes were contaminated from ice- 
bound seepage; or if the spill oiled adults and young. Such conditions would make hunting from small open 
boats very difficult (and more dangerous than is normally the case) and could contaminate the meat of a 
portion of the herd. Although at a disadvantage in the hunt, the experienced hunters from Gambell and 
Savoonga would be expected to return with some portion of their anticipated catch for that year. 


Subsistence resources could be periodically affected, but no apparent effects on subsistence harvests should 
be realized in Unalaska and other western Alaska communities, resulting in very low effects. On St. 
Lawrence Island and in St. Paul, subsistence harvests could be affected through a reduced availability or 
desirability of Pacific walrus and northern fur seal during at least one harvest season, resulting in moderate 
effects. 


CONCLUSION (Effects on Subsistence-Harvest Patterns): The effect of the St. Matthew Island Deferral 
alternative on subsistence-harvest patterns is expected to be MODERATE in St. Paul and St. George and on 


St. Lawrence Island, and VERY LOW in Unalaska and in other parts of western Alaska. 


Exploration, development, and production of oil in the deferred area may affect subsistence resources 
offshore, but even more to the specific resources that inhabit St. Matthew Island rather than to the larger 
populations of resources that are used for subs*-tence purposes by communities much removed from the 
lease sale area. Onshore effects should be ~:e same as in the base case, since the levels of onshore activities 
in Unalaska and St. Paul are the same as in the base case of the proposal. 


11. Effects on Sociocultural Systems: For the area to be offered under the alternative, the 
characteristics of onshore sociocultural effects should be little different from those experienced under the 


base case of the proposal. Little or no change from the base case exists in terms of effects on subsistence- 
harvest patterns, which could affect sociocultural systems, because as little difference exists from the base 
case of the proposal concerning effects on biological resources used for subsistence purposes. The human 
population levels likewise should be the same, given that the scenario and levels of activity for this alternative 
are the same as for th< base case of the proposal. With no change in the scenario and no appreciable 
reduction in effects on subsistence-harvest patterns or levels of human population from the base case, effects 
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on sociocultural systems from the St. Matthew Island Deferral alternative should be the same as for the base 
case of the proposal. 


Effects on the sociocultural systems of Unalaska from added population associated with marine-support 
operations are expected to be insignificant as a factor for changing the social organization or cultural values 
of the community. An air-support base and a small enclave of non-Aleut workers sited on St. Paul Island 
could cause some long-term disruption of sociocultural systems but would not serve as factors for displacing 
existing social and cultural systems. The moderate effects to the fur seal harvest could produce short-term 
disruptions of sharing systems and task groups but should not lead to a tendency toward their displacement. 
Oil-spill effects on the fur seal harvest would produce social tensions on the Pribilof Islands which could, in 
turn, lead to raised levels of socially dysfunctional behavior. Sociocultural effects are expected to be long 
term but not to the extent of displacing traditional Aleut social organization or cultural values. 


The close ties between St. George and St. Paul families and the number of Aleut residents likely to travel 
from St. George to St. Paul to work would be likely to cause effects on the sociocultural systems in St. 
George similar to those found on St. Paul, with long-term effects and a trend towards disruption but not 
displacement of sociocultural systems. 


Moderate effects on the subsistence walrus harvest of St. Lawrence Island residents would not produce short- 
term disruptions of sharing systems and task groups, and there would be no tendency toward the 
displacement of sociocultural systems on St. Lawrence Island. 


CONCLUSION (Effects on Sociocultural Systems): The effect of the St. Matthew Island Deferral alternative 
on sociocultural systems is expected to be MODERATE in St. Paul, LOW in Unalaska and St. George, and 
VERY LOW on St. Lawrence Island. 


If the deferred area was leased and exploration, development, and production activities occurred, onshore 
facilities would be located at Unalaska and St. Paul with the level of industry activity at these locations being 
about the same as in the base case of the proposal. Effects on subsistence-harvest patterns (Sec. IV.E.10) 
and human presence at these locations also would be about the same as in the base case. Consequently, if 
exploration, development, and production of oil took place in the deferred area near St. Matthew Island, 
effects on sociocultural systems would be the same as in the base case of the proposal. 


12. [Effects on Archaeological Resources: The area offered under this alternative does not 
contain any blocks which have other than a low potential for archaeological site occurrence. Even if 
prehistoric resources existed in the area, the survival of these resources by burial in potentially undisturbed 
sediments is unlikely. Also, the identification and detectability of buried or preserved resources would be 
extremely difficult and such prehistoric resources would not likely be discovered or identified by existing 
geological techniques. Because few archaeological resources are expected in the area and siting platforms 
would disturb few, if any sites, effects on archaeological resources would be low. 


Because the resource estimates and levels of exploration, development, and production activities are the same 
as identified for the base case of the proposal, the effects on onshore archaeological resources and 
shipwrecks from oil spills, cleanup activities, and increased population at support-base sites would be the 
same as indicated for the proposal (base case). Onshore archaeological resources and shipwrecks could be 
affected by beach oil-spill-cleanup activities if a spill occurred and contacted land (Unimak Pass area), and by 
population increases associated with support-base activities. However, these effects would be temporary and 
reversible. As a result, effects on archacological resources would be low. 


CONCLUSION (Effects on Archaeological Resources): The effect of the St. Matthew Island Deferral 
alternative on archacological resources is ex-pected to be LOW. 


If exploration, development, and production activities occurred in the deferred area, few if any, archaeological 
resources would be expected to be disturbed by platform siting. The area deferred does not contain any 
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blocks which have other than a low potential for archacological site occurrence. An oil spill originating in 
the area deferred could contact St. Matthew Island; however, the effects on archaeological resources would 
be limited since no onshore resources or shipwrecks have been identified in this area. 


13. Effects on Land Use Plans and Coastal Management: 


a. Effects on Land Use Plans: For the area offered under this alternative, the 
same development scenario is employed as used for the base case, thus, producing comparable levels of 
development activity. Because of this, effects on land use in St. Paul and Unalaska are expected to be the 
same as for the base case of the proposal. 


The development of marine- and air-support bases in Unalaska and St. Paul, respectively, may infringe on 
proposed land uses in these communities. Existing marine-support facilities in Unalaska would be adequate 
for exploratory activities. To support development and production activities, this facility may require 
expansion; however, due to the availability of lands adjacent to the facility, conflicts with other potential land 
uses would be minimal. The St. Paul Comprehensive Plan has identified areas where potential support-base 
activities could occur. In addition, a facility was developed adjacent to the St. Paul airport to support 
Navarin Basin Sale 83 exploration activities. The development of support bases in Unalaska and St. Paul 
would have a low effect on land use in these communities. 


CONCLUSION (Effects on Land Use Plans): The effect of the St. Matthew Island Deferral alternative on 
land use in Unalaska and on St. Paul Island is expected to be LOW. 


If exploration, development, and production activities occurred in the deferred area, St. Paul and Unalaska 
would continue to be support-base sites. As a result, land use demands would not be substantially different if 


this area were developed. 


b. Effects on Coastal Management: Development under this alternative would 
entail the same type and degree of development that is assumed for the proposal. As a result, development 
would proceed as indicated for the proposal and most of the associated effects would be the same as 
indicated in Section IV.B, although affects on resources in the deferred area would be minimal. 
Development would continue to affect communities in other parts of the lease-sale area and a transportation 
route continues to go through the deferred area. As a result, potential conflicts with ACMP standards and 
policies remain the same as for the proposal--moderate. 


Statewide standards that were considered relevant for the analysis included those for coastal development and 
energy-facility siting, geophysical hazards, subsistence, habitats, and air, land, and water quality. Potential 
conflict with these standards was determined in several instances. However, the potential conflict usually was 
either short-lived or related to the potential for an accidental oil spill, particularly along the transportation 
route. For example, overcrowding in the harbor at Unalaska, prohibited in the standard for energy-facility 
siting, should be short term. Oil spills create the largest effects that would conflict with the standards for 
subsistence and habitats. However, because oil is loaded from an offshore location, the route for shipping 
the oil is independent of siting decisions for a local shorebase. As a result, alternative-facility sites would not 
reduce the potential for conflict. Only safety and cleanup factors would be pertinent. Factors other than 
large oil spills also contribute to potential negative effects. Fuel spills from a barge located near St. Matthew 
Island or air traffic to and from St. Paul Island leave open the potential for conflict with the ACMP habitat 
standard. 


Planning for geophysical hazards, especially sea ice and superstructure icing, may generate more severe 
conflicts. The technology for these hazards is still evolving and it is possible that those reviewing 
development plans may disagree that adequate protection has been achieved. 


St. Paul, the Bering Straits CRSA, Cenaliulriit, and the Aleutians East CRSA have CMP policies that could 
apply to developments associated with this alternative. The CCMP and BSCMP policies emphasize 
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protection of subsistence activities and resources. With the exception of St. Lawrence Island, effects to 
subsistence typically occur outside these districts so that the site-specific policies would apply only for St. 
Lawrence Island. More general policies closely follow those of the State standards. Therefore, the potential 
conflicts are comparable to those described for the statewide standards. Policies for Unimak Pass contained 
in the Aleutians East CMP may be relevant, especially the policy relating to the potential for oil spills. But, 
as was noted previously, oil spilled along the transportation route can be addressed only indirectly. The St. 
Paul CMP incorporates the standards of the ACMP. New policies developed by the district allow for the 
development of support facilities for oil and gas activities and provide additional guidance for flight patterns. 
No inherent conflicts are evident between the potential development and the policies of the St. Paul CMP. 


CONCLUSION (Effects on Coastal Management): The St. Matthew Island Deferral alternative is expected 
to have a MODERATE level of conflict with coastal management policies. 


Exploration and development within 50 mi of St. Matthew Island would entail disposal of muds and cuttings, 
activities to and from drilling or production platforms, the potential of a platform oil spill, and transportation 
of produced oil. Oil spilled within the deferred area would have a greater likelihood of affecting resources of 
St. Matthew Island then would oil spilled from any other point within the sale area--it would be less 
weathered and have a greater likelihood of reaching St. Matthew Island. Resources that might be affected by 
activity and spills within the deferred area include blue king crab, marine and coastal birds, walrus, ice seals, 
and endangered and nonendangered cetaceans. 
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A total area of about 5.8 million hectares (2,562 blocks) would be offered under the 200-Meter Isobath 
Deferral alternative. This alternative would defer leasing on about 5.5 million hectares (2,474 blocks) in the 
area identified on Figure II-3 within 50 mi of the 200-m isobath. 


The deferral of blocks within 50 mi of the 200-m isobath would reduce the resource potential of the area 
remaining to be leased to below the minimum economic threshold. For this alternative, no oil would be 
discovered (see Appendix A). Six exploration wells would be drilled between 1992 and 1995 with a maximum 
of two in any year. The exploration wells would be plugged and abandoned with no further industry activity. 
This level of activity is the same as described for the low case. 


Deferred-Area Assumptions and Scenario: A generic analysis included after the conclusion examines the 
effects of exploration, development, and production activities in the area to be deferred by this alternative. 
Based on the resource estimates for this alternative, considerable amounts of hydrocarbons exist in the 
deferred area. For this analysis, it is assumed that the level of industry activity assumed for the base case 
would occur in the deferred area. This analysis provides a measure of the environmental benefits of the 
alternative. 


1, Effects on Air Quality: Under the alternative, the level of emissions are expected to be 
less than 5 percentiles of the maximum allowable PSD Class I increments (Table IV-8), and the 


concentrations permitted by air-quality standards would not be approached. The effects of pollutant 
concentrations over land (other than addressed by air-quality standards) due to exploration or accidental 
emissions would not be sufficient to cause temporary or long-term harm to tundra vegetation or to acidify the 
coastal tundra even locally. Consequently, the effect on air quality under this alternative is expected to be 
very low. Other effects of air quality also are expected to be the same as identified for the low case (very 
low). 


CONCLUSION (Effects on Air Quality): The effects of the 200-Meter Isobath Deferral alternative on air 
quality are expected to be VERY LOW. 


If the deferred area were leased and exploration, development and production activities occurred, operations 
would be no closer to land (St. Matthew Island) than approximately 80 mi (128 km). The air-pollutant 
emissions from within the deferred area would be the same or less than under the proposal (base case), 
depending upon the amount of resources within the deferred area. However, the expected effects on air 
quality would be less because of the increased distance from land for pollutant dispersion. The expected 
effects of onshore air quality would also be reduced because of the large distance from land. 


2. Effects on Water Quality: The effects on water quality from exploration drilling and 
discharges from 6 exploration wzlls would be minimal and temporary--occurring only during actual drilling 
period (see Sec. IV.B.1.b). The effect of exploration discharges would persist only during actual discharge 
within the 100-m-radius mixing zone around each discharge point. Dissolved concentrations of trace metals 
would not exceed the acute marine-water quality criteria at the edge of the mixing zone. The effect on local 
and regional water quality is expected to be very low. 


CONCLUSION (Effects on Water Quality): The effect of the 200-Meter Isobath Deferral! alternative on 
local and regional water quality is expected to be VERY LOW. 


If the deferred area were leased and exploration, development, and production activities occurred in this 
area, muds and cuttings, sanitary and domestic wastes, and formation waters would be discharged in these 
waters. As a result, water quality within 100 m of the discharge point would be degraded. Bottom 
disturbances and sediment resuspension associated with platform siting would also occur in the deferred area. 
The possibility also exists that an oil spill could originate from a platform or oil tanker in this area and 
degrade water quality. 
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3. _Effects on Fisheries Resources: The removal of potential spill sites from the vicinity of 
the shelf break by deferral of these blocks and leasing only the remainder would avoid some potential risk to 
fisheries resources, especially eggs and larvae of groundfish, by substantially reducing the probability of 
spilled oil contacting habitats within the deferred area and vicinity. In addition, only minor operation spills 
would be expected as a result of this alternative. Since risk to fisheries resources associated with the low 
case is estimated to be minimal and no resources are expected to be discovered, this alternative is the same 
as the low case. 


For this alternative, industry activity would only consist of six wells being drilled, plugged, and abandoned, 
without further activity. The small number of exploration sites (6) projected for the low case, and the 
estimated 681 mi of seismic lines required for site placement, indicate that seismic surveys would have very 
low adverse effects on fisheries resources. Considering the wide distribution and low density of pelagic eggs 
and larvae of eastern Bering Sea finfish and shellfish species, any effects would be over a very small area and 
on an infinitesimal portion of the population. Also, drilling muds and cuttings have limited areal effect, 
measured in m increments from the discharge point. Therefore, the discharge from six exploratory drilling 
locations would have a very low effect on the generally wide distribution of Bering Sea fisheries resources. 
Effects on fisheries resources in the immediate proximity of a discharge are very low when the hundreds of 
fish that might be affected are compared to the millions in the various populations. The effects would be 


very low. 


For this alternative a few minor operational spills could result from the activity involving the drillir= of six 
exploration wells. The effects of exploration drilling on fisheries resources would be very low. 


Groundfish are widely distributed over much of the sale area, reaching their greatest abundance along the 
shelf break, but even here biomass is much lower than in areas to the south. The bottom-dwelling adults 
might be affected by oil fractions that sink to the bottom and contact the fish or their food, but it is primarily 
the pelagic eggs and larvae that would be subject to the toxic effects of oil. However, eggs and larvae are 
widely dispersed by currents and nowhere concentrated sufficiently for a significant part of a population to be 
contacted by an oil spill. Likewise, the sensitive early larval stages of shellfish are widely distributed in the 
nearshore pelagic zone, including nearshore waters of the Alaska Peninsula and the Pribilof Islands, but are 
not concentrated in specific areas for extended periods as a result of their rapid dispersal by currents. Pacific 
herring migrate over large areas of the eastern Bering Sea shelf, but generally would be present in the sale 
area only in small numbers, and their major overwintering area is located outside the sale area northwest of 
the Pribilof Islands. Some adult Pacific salmon move through the Navarin Basin area during their summer- 
spawning migrations, but immature salmon are not known to concentrate here. Like herring, the wide 
distribution and extensive migration of salmon suggest that only a small portion of salmon stocks might 
encounter an oil spill. 


CONCLUSION (Effects on Fisheries Resources): The effect of the 200-Meter Isobath Deferral alternative 
on fisheries resources is expected to be VERY LOW. 


If the deferred area were leased and exploration, development, and production activities occurred, drilling 
muds, cuttings, and formation waters could be discharged into these waters. Similarly, seismic activity needed 
to site platforms could occur in the deferred area. However, these discharges and seismic surveys have been 
found to be essentially innocuous to fisheries resources. 


If an oil spill were to occur in the deferred area, the potential net effect on fisheries resources is not likely to 
differ significantly from the base case since fish distributions and densities are not known to differ 
substantially from the remainder of the sale area and vicinity. In particular, potential effects on groundfish, 
whose density in the sale area is greatest in the deferred area, still would be relatively low and are not likely 
to exceed those projected for the base case. The potential effects of drilling discharges, with their extremely 
limited area of influence, would not be above those projected for the base case. 
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4. Effects on Marine and Coastal Birds: Although marine birds are present in some 
portions of the sale area and vicinity throughout the year, the most significant result of deleting blocks within 
50 mi of the shelf break (200-m isobath) is likely to occur in the summer and fall seasons, when bird 
densities both within and outside the sale area are highest. 


This alternative reduces substantially the probability of spilled-oil contact within the deferred area where 
foraging bird densities may be higher than elsewhere in the sale area; but the high density St. Matthew Island 
area responsible for the most risk to marine birds remains vulnerable to spills originating outside the 
deferred area, and, thus, the potential effect of this alternative would not be expected to differ significantly 
from the base case under most circumstances. However, since no oil resources would be discovered, risk 
associated with leasing under this alternative is expected to be reduced substantially. As a result of the 
reduced overall risk that would be realized with this alternative (the deferred area potentially containing a 
major proportion of the estimated oil resources), the potential effect of leasing the remainder of the sale area 
is likely to be low since minor operational spills originating from a barge stationed near St. Matthew Island 
or supply and seismic vessels are likely to be the only sources of petroleum-caused mortality. 


Although substantial numbers of Pribilof seabirds concentrate their foraging activity northwest of St. Paul 
Island, the fact that such concentrations are relatively dispersed and that few colonies are located near the 
most probable helicopter flight corridor between St. Paul and the sale area suggests that seabirds breeding 
there are not likely to experience greater than low effects from helicopter traffic; nor are helicopters 
expected to approach near enough to St. Matthew Island for potential effects to exceed a low level. 
Elsewhere and in other seasons, marine birds are expected to experience only very low effects from aircraft 
disturbance. 


Most vessel operations (supply, seismic) would occur during ice-free periods when densities of most species 
in the sale area are low. Vessel traffic is expected to have only very low effects on marine bird populations. 


CONCLUSION (Effects on Marine and Coastal Birds): The effect of the 200-Meter Isobath Deferral 
alternative on marine and coastal birds is expected to be LOW. 


If the deferred area were leased and an oil spill occurred in the deferred area, the potential effect could be 
less than projected for the base case (moderate) despite the potentially greater numbers of birds foraging in 
the shelf-break habitat than elsewhere in the sale area. This situation arises as a result of a spill here having 
a low probability of contacting the area of high bird density surrounding St. Matthew Island that is 
responsible for most of the risk to marine birds associated with this sale. 


5. Effects on Pinnipeds, Polar Bear, and Sea Otters: Although some pinnipeds are 
present in the sale area and vicinity throughout the year, the most significant effect of deleting blocks within 
50 mi of the shelf break (the deferred area potentially containing a major proportion of the estimated oil 
resources) is to reduce substantially the probability of oil-spill occurrence and contact in the winter and 
spring seasons when substantial numbers of walrus and ice seals may be present mating, giving birth to 
young, and/or migrating in seasonal ice habitats of the deferred area. As a result, minor operational spills 
originating from supply and seismic vessels are likely to be the only sources of petroleum-caused mortality. 


This alternative would avoid potential oil spill risk to most pinnipeds (especially spotted and ribbon seals 
whose breeding activities during spring in this area make them particularly vulnerable) by substantially 
reducing the probability of spilled oil contacting pack-ice habitats within the deferred area and vicinity since 
no oil resources would be discovered. Risk associated with exploration under this alternative on most 
pinnipeds and the polar bear is expected to be reduced to an insignificant level of mortality resulting from 
minor operational spills originating from supply and seismic vessels and, thus, potential effects are likely to 
be less than those concluded under the base case. As a result of the reduced overall risk that would be 
realized through exclusion of the deferred area (potentially containing a major proportion of the estimated 
oil resources), the potential effect of leasing the remainder of the sale area is likely to be less than that 
projected for the base case. In the absense of oil transport through the Bering Sea, Unimak Pass, and the 
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Gulf of Alaska, effects on the fur seal and sea otter are not expected to be elevated above those determined 
for the low case (low). 


Disturbance from helicopter traffic between St. Paul and the sale area could displace some walrus, ice seals, 
and polar bears from the general vicinity of the flight corridor in spring, but numbers of individuals affected 
are likely to be small and effects localized and low. The effect of vessel traffic is expected to be very low. 
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If the deferred area were leased and the single oil spill projected for this sale were to occur in the deferred 
area, the potential effect on most pinnipeds is not likely to differ significantly from the base case, since 
average densities of most pinnipeds here are not known to differ substantially from the remainder of the sale 
area and vicinity. However, spotted and ribbon seals could experience somewhat greater effects from an oil 
spill in the deferred area than in much of the remainder of the sale area since they are likely to be relatively 


more concentrated here mating, pupping, and molting in the spring. 


6. Effects on Endangered and Threatened Species: This alternative would greatly 
decrease the oil-spill risk and noise and disturbance to endangered and threatened species in the shelf-break 
area. Industrial activity would not occur in the area deferred and there would be no production platforms or 
tanker spills in the remaining sale area, since hydrocarbons would not be discovered. Only spills originating 
from exploration activities, such as fuel spills, could occur in the remaining sale area. The conditional 

probability of a spill contacting the shelf break (Biological Resource Areas 6-9) decreases from 99.5 percent 
(base case) to no higher than 29 percent with this alternative. The probability of a spill occurring and 
contacting any biological resource area decreases to less than 0.5 percent, since production of hydrocarbons 
would not occur (Tables E-23 to E-26). Noise and disturbance would be reduced to activities associated with 
exploration such as drilling, seismic activities, and aircraft/vessel traffic (see low case, Sec. IV.B.1.f, for 
detailed discussion.). 


Although bowhead whales seldom occur in the deferred area, risks of oil-spill contact and noise-producing 
activities would decrease greatly since only limited exploration activities would be anticipated to occur as a 
result of this alternative. Gray, fin, humpback, and sperm whales are most often observed during the ice- 
free season in the deferred area and a few individual gray whales have been observed west of St. Matthew 
Island. Also, shelf-break areas are important feeding areas for right whales, although none have been sighted 
in the deferred area. The decrease in oil-spill probabilities and noise-producing activities within the deferred 
area decreases the potential effects to these species. Occasional noise and disturbance from aircraft or 
support-vessel traffic could occur in the deferred area. 


Since it is anticipated that exploration activities would occur only during the ice-free period, only whales using 
helicopters, supply vessels, and seismic activities. Gray, fin, right, humpback, and sperm whales may be found 
migrating and feeding in the alternative area during the ice-free season. It is anticipated that only a few 
individual whales would be affected by noise and disturbance from exploration activities. Bowhead and fin 
whales using the sale area during the winter should not be exposed to any industry activities. 


The most significant effect to the threatened Steller sea lion of deleting blocks within 50 mi of the shelf break 
(200-m isobath) is likely to occur in the winter and spring seasons when some sea lions may be present. 
This alternative would avoid some potential risk to sea lions by substantially reducing the probability of 
spilled oil contacting pack-ice habitats within the deferred area and vicinity. However, since no oil resources 
would be discovered, risk associated with leasing under this alternative on Steller sea lion is expected to be 
reduced substantially and, thus, potential effects are likely to be less than those concluded under the base 
case. 
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Disturbance effects from helicopter traffic between St. Paul and the sale area on Steller sea lions occupying 
the ice front in winter/spring or the St. Matthew and Pribilof Islands areas in summer/fall are likely to be 
minor. Vessel traffic is expected to have an insignificant effect on the Steller sea lion population. 


The distribution of the short-tailed albatross across a vast marine range is such as to realize only minimal 


In summary, the effect to endangered and threatened species would be very low for gray bowhead, fin, 
humpback, and sperm whales, and the short-tailed albatross; and low for the right whale and Steller sea lion. 
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Exploration, development, and production activities in the deferred area could provide potential effects from 
oil spills and noise and disturbance to endangered cetaceans (primarily gray, fin, humpback, right, and sperm 
whales) using the shelf-break area during ice-free periods. The oil-spill risk for the shelf break (Biological 
Resource Areas 6-9) would be as high as 99.5 percent from spill points within the deferred area. Noise and 
disturbance from exploration and production drilling and seismic activities could also affect these species 
frequenting the shelf-break area. 


If the deferred area were leased and the single oil spill projected for this sale were to occur in the deferred 
area, the potential effect on Steller sea lions is not likely to differ significantly from the base case, since 
average densities of most pinnipeds here are not known to differ substantially from the remainder of the sale 
area and vicinity. Sea lions also are more vulnerable here than elsewhere in the sale area in spring. 


7. Effects on Nonendangered Cetaceans: Minke, killer, and beluga whales and Dall’s 
porpoise are frequently observed along the shelf break. This alternative would provide a significant decrease 
in noise-producing activities and oil-spill risk to the shelf break. See Section IV.F.6 (Endangered and 
Threatened Species) for a discussion concerning the reduction in noise-producing activities and reduced oil- 
spill risk for whales provided by this alternative. Those whales found in the northern portion, especially 
around St. Matthew Island, also would benefit from a reduction in oil-spill risk, since only exploration 
activities would occur in the sale area. Due to the reduction of risk from oilspills and noise and disturbance, 
this alternative would be expected to have an overall very low effect on nonendangered cetaceans, the same 
as the proposal (low case). 


Since only exploration activities would occur, no effects from oil spills are expected. A few individual whales 
could be affected by the noise and disturbance from exploration activities and could experience some 
localized short-term effects which would not affect the population levels. The effect on nonendangered 
cetaceans is expected to be VERY LOW. 
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Exploration, development, and production activities in the deferred area could provide potential effects from 
oil spills and noise and disturbance to minke, killer, and beluga whales, and Dall’s porpoise which frequent 
the shelf-break area. The oil-spill risk for the shelf break (Biological Resource Areas 6-9) would be as high 
as 99.5 percent from spill points within the deferred area. Noise and disturbance from exploration and 
production drilling and seismic activities could also affect these species frequenting the shelf-break area. A 
description of effects due to oil spills and noise and disturbance is provided in the proposal (base case) 
analysis (Sec. IV.F.6). 


8. Effects on the Commercial Fishing Industry: This alternative would avoid potential 
effects on the commercial fishing industry by substantially reducing the probability of spilled oil or drilling 
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discharges contacting habitats within the deferred area and vicinity, and by eliminating the interference of 


platform presence and seismic operations from the relatively high-intensity, commercial groundfish fishing 
zone along the shelf break. 


Large-scale commercial fishing in the sale area and vicinity is limited to groundfish and a short-season quota 
fishery for blue king crab near St. Matthew Island. Further south, residents of the Pribilof Islands are 
developing a halibut/cod/shellfish commercial fishery and a domestic pot fishery for crab, and areas in 
Bristol Bay and along the Alaska Peninsula are intensively fished. Oil-spill contact would not be expected in 
these latter two areas. Groundfish are widely distributed over much of the sale area, reaching their greatest 
density along the shelf break, but even here biomass is much lower than in areas to the south. The bottom- 
dwelling adults might be affected by oil fractions that sink to the bottom and contact the fish or their food, 
but it is primarily the pelagic eggs and larvae that would be subject to the toxic effects of oil. Likewise, adult 
blue king crab in the vicinity of St. Matthew Island might be affected by sinking oil fractions. Material 
discharged from drilling platforms has an extremely limited area of influence so it is unlikely to significantly 
affect the relatively low-density fisheries resources in this area. However, since no oil would be discovered 
under this alternative, the probability of a spill occurring and contacting commercial fishing areas is very low. 
Seismic surveys might impinge on the domestic longline fishery for sablefish and then only during the short 
spring fishing period. Due to the vastness of the area fished and the limited amount of seismic activity 


The loss of trawi-fishing area from drill-platform siting would be extremely small. Six exploration wells 
would be drilled over a 4-year period. A single platform would close an area of about 2 km? to trawling. 
This loss would be temporary, occurring only during drilling. Any discharges from a drilling platform would 
be dissipated within 2.5 km around a drilling platform. This is an insignificant loss compared to the total 
area trawled in the eastern Bering Sea. 
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If exploration, development, and production activities occurred in the deferred area, ocean-use conflicts could 
occur between the oil and commercial fishing industries. The siting of drilling platforms and postlease 
seismic surveys could conflict with fishing activities resulting in the loss or damage of fishing gear. 


If exploration, development, and production activities were to occur in the deferred area, the potential net 
effect on commercial fishing operations is not likely to differ significantly from the base case. Oil spills, 
drilling discharges, space-use conflicts, and seismic vessel operations are expected, as in the base case, to 
result in minor effects or essentially to be avoidable. Potential effects of an oil spill on groundfish or blue 
king crab are not expected to significantly affect their commercial fisheries because of their relatively low 
densities or their location in areas where probability of oil contact is low. 


9. Effects on Local Employment: For the area to be offered under this alternative, only 
six exploration wells would be drilled and no oil resources would be discovered. Because of this, effects on 


local employment in St. Paul and Unalaska are expected to be comparable with the levels found in the low 
case. The local economies of St. Paul and Unalaska would benefit from the increased employment 
opportunities for permanent St. Paul residents in activities related to drilling six exploration wells. The 
higher employment levels associated with the proposed sale would provide a minor addition to the economic 
bases of St. Paul and Unalaska. 


CONCLUSION (Effects on Local Employment): The effect of the 200-Meter-Isobath Deferral alternative 
on local employment is expected to be VERY LOW in St. Paul and Unalaska. 
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If exploration, development, and production activities occurred in the deferred area, the level of industry 
activity would essentially be the same as the base case since all economic resources would occur in the 
deferred area. With these assumptions, the employment level would be the same as the base case. 


10. Effects on Subsistence-Harvest Patterns: Within the area to be offered under this 
alternative, analysis of effects on biological resources used for subsistence resources purposes (see Secs 
IV.F.3-7) indicates that effects levels are comparable with the levels found in the low case. Given that the 
level of activity for this alternative is the same as that of the low case population levels in Unalaska, St. Paul, 
St. Lawrence Island, and western Alaska effects would be comparable with the low case. Because of this, 
effects on subsistence-harvest patterns are expected to be comparable with the levels found in the low case. 


Community-population levels associated with this alternative would represent approximately 11 percent of 
Unalaska’s population in 1992, with this proportion being reduced to around 4 percent through the next 3 
years of exploration activity. Consequently, this alternative should produce no apparent effects on subsistence 
harvests in Unalaska, although subsistence resources could be locally affected to a very limited extent as a 
result of shore-base activities. 


On St. Paul Island, no resident population is expected to be involved directly in exploration activities. The 
short duration of exploration activities, the relative absence of biological effects on subsistence resources, and 
the low level of activity involved with drilling six exploration wells suggest there should be no apparent effects 
on subsistence harvests on St. Paul or St. George Islands. 


Western Alaska regions, including St. Lawrence Island communities, are expected to experience no apparent 
effects on subsistence-harvest patterns from this alternative because of the assumed absence of oil being 
found, the limited duration of offshore exploration activities, and the absence of support-base operations in 
western Alaska communities. 


CONCLUSION (Effects on Subsistence-Harvest Patterns): The effect of the 200-Meter-Isobath Deferral 
alternative on subsistence-harvest patterns is expected to be VERY LOW on St. Lawrence Island and in St. 


Paul, St. George, Unalaska, and other parts of western Alaska. 


Exploration, development, and production of oil in the deferred area may affect subsistence resources 
offshore, but even more affected would be the specific resources that inhabit the area used for subsistence 
purposes by communities much removed from the lease-sale area. Onshore effects should be the same as in 
the base case, since the levels of onshore activities are the same as in the base case. 


11. Effects on Sociocultural Systems: Under this alternative, the level of exploration 
activity (drilling 6 exploration wells) would be the same as indicated for the base case. Because of this level 
of activity, effects on sociocultural systems in Unalaska, St. Paul, and St. George are expected to be 
comparable with the levels found in the low case. 


Under this alternative, communities that potentially could host petroleum industry offshore-support facilities 
include Unalaska, as a marine-support base, and St. Paul as an air-support base. St. Lawrence Island and 
western Alaska would have no additional population growth or industrial activities as a result of this 
alternative. 


On St. Paul Island, no resident population is expected to be involved directly in exploration activities. 
Offshore workers would pass through St. Paul Island in transit to residences located elsewhere. The short 
duration of exploration activities, the relative absence of biological effects on subsistence resources, and the 
low level of activity involved suggest that effects on the sociocultural systems of St. Paul Island should be 
minimal, with the possibility of disruption occurring primarily during the short construction phase. Having no 
direct involvement in exploration activities, St. George Island residents should experience little or no effects 
as a result. 
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Population levels in Unalaska associated with this alternative would represent approximately 11 percent of 
the communities population in 1991, with this proportion being reduced to less than 4 percent through the 
next 3 years of exploration activity. Consequently, this alternative should produce little apparent effect on 
sociocultural systems in Unalaska, although there could be some short-term, localized disruptions as a result 
of shore-base activities. 


St. Lawrence Island and western Alaska communities are expected to experience no apparent effects from 
this alternative due to the assumed absence of oil being found, the limited (4-year) duration of offshore 
exploration activities, and the absence of support-base operations in other than Unalaska and on St. Paul 


j ural Syster The effect of the 200-Meter Isobath Deferral alternative 
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and on St. Lawrence Island. 


If the deferred area was leased and exploration, development, and production activities occurred, onshore 
facilities would be located at Unalaska and St. Paul, and the level of industry activity at these locations would 
be the same as the base case. Effects on subsistence-harvest patterns are the same as in the base case, and 
human presence at these locations is assumed to be the same as in the base case duc to the comparable level 
of activities involved. As a consequence, if exploration, development, and production of oil took place in the 
deferred area, effects on sociocultural systems would be the same as in the base case. 


12. Effects on Archacological Resources: The area offered under this alternative does not 
contain any blocks that have other than a low potential for archacological site occurrence. Even if prehistoric 
resources existed in the alternative area, the survival of these resources by burial in potentially undisturbed 
sediments is unlikely. Also, the identification and detectability of buried or preserved resources would be 
extremely difficult, and such prehistoric resources likely would not be discovered or identified by existing 
geological techniques. Because few archaeological resources are expected in the alternative area and siting 
platforms would disturb few, if any, sites, effects on archacological resources would be very low. 


Because the level of exploration activity (6 exploration wells) is the same as identified for the low case, the 
effects on onshore archacological resources and shipwrecks from oil spills, cleanup activities, and increased 
population at support-base sites would be the same as indicated for the low case. Onshore archaeological 
resources could be affected by spill-cleanup activities in the event that a minor operational spill associated 
with support activities contacted a beach. Moving heavy equipment to the beach could require access roads 
which could adversely affect archaeological resources. However, because the probability of a spill occurring 
during exploration is very low, it is not anticipated that onshore sites would be contacted by spills. Therefore, 
few, if any, archaeological resources would be expected to be disturbed by cleanup activity. 


CONCLUSION (Effects on Archacological Resources): The effect of the 200-Meter Isobath Deferral 
alternative on archacological resources is expected to be VERY LOW. 


If exploration, development, and production activities occurred in the deferred area, few, if any, 
archaeological resources would be expected to be disturbed by platform siting. The area deferred does not 
contain any blocks which have other than a low potential for archaeological site occurrence. 


13. Effects on Land Use Plans and Coastal Management: 


a. Effects on Land Use Plans: For the area to be offered under this alternative, 
the same scenario is employed as the low case. Because the level of activity is the same as the low case (6 
exploration wells drilled), effects on land use in St. Paul and Unalaska are expected to be comparable with 
the levels found in the low case. 
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Six exploration wells would be drilled, plugged, and abandoned with industry activity ceasing at this point. 
The existing air- and marine-support facilities in Unalaska and St. Paul should be adequate to support Sale 
107 exploration activities. The Offshore Systems, Inc. (OSI) marine-support facility at Captains Bay (near 
Unalaska) should be adequate to support exploratory drilling activities. This facility, designed to oil industry 
specifications, was established by ARCO in 1982 to support Bering Sea COST wells and exploration activity 
for Navarin Basin Sale 83. The OSI leases 40 acres (16 hectares) of a Native allotment and has an option to 
lease an additional 80 acres (32 hectares). Pribilof Offshore Support Services, a subsidiary of the Aleut 
Corporation, developed a 7-acre base (currently closed) adjacent to the St. Paul airport to support 
exploration activities for Sale 83. This area would be adequate to support Sale 107 activities. 


CONCLUSION (Effects on Land Use Plans): The effect of the 200-Meter Isobath Deferral alternative on 
land use in Unalaska and St. Paul is expected to be VERY LOW. 


If exploration, development, and production activities occurred in the deferred area, St. Paul and Unalaska 
would continue to be support sites. As a result, land use demands would not be substantially different from 
the base case if this area were developed. 


b. Effects on Coastal Management: Deferring leasing within 50 mi of the 200-m 
isobath reduces the potential for effects to biological resources in the area. The deferral reduces the 
potential for negative effects from oil spills on all resources. The remaining biological effects are related 
primarily to traffic disturbance of breeding seabirds on St. Paul Island and effects of minor fuel spills from 
barges located near St. Matthew Island. These effects leave open the potential for conflict with the ACMP 
standard for habitats. 


Deferring this area reduces potential conflict with the ACMP standards for coastal development and energy- 
related facility siting and the related district policies because only limited development is assumed to occur. 
The limited biological effects and duration of activity is expected to moderate any potential conflicts with 
statewide standards and local subsistence policies. Air- and water-quality effects are expected to be very low, 
thereby reducing potential conflicts with the ACMP standard and district policies related to air, land, and 
water quality. Assuming that the drilling of six wells would occur during the seasons with the least ice, the 


CONCLUSION (Effects on Coastal Management): Potential conflicts with coastal management policies are 
expected to be LOW. 


The scenario used for development in the deferred area is the same as in the base case; land-based facilities 
would be located in Unalaska and St. Paul and oil would be transported to market from an offshore location. 
Therefore, potential conflicts with the statewide standards of the ACMP and the district policies of St. Paul, 
Cenaliulriit, Aleutians East Borough, and the Bering Straits Coastal Resource Service Area would be 
MODERATE, the same as in the base case. 
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A total area of about 83 million hectares (3,674 blocks) would be offered under the 5-Year Leasing Program 
Highlighted Area Deferral alternative. This alternative would defer leasing on about 3 million hectares 
(1,362 blocks) in the area identified in Figure 1-4. The conditional resource estimate for undiscovered 
recoverable resources expected to be discovered and produced for this alternative would be 450 MMbbls of 
oil (see Appendix A). It is assumed that natural gas resources are not economic and would not be produced 
(see Appendix A). The marginal probability that hydrocarbons in commercial quantities are present in the 
area is 3 percent. 


For this alternative, a total of 16 exploration and delineation wells would be drilled over a 6-year period 
(1992-1997) with a maximum of 5 wells drilled in any year. Two oil production platforms would be installed 
in 1998 and 1999. A single offshore loading terminal would be in place in 1998 and would be shared between 
the two platforms. Ninety oil production wells would be drilied between 1999 and 2003. Oil production 
would begin in the year 2001 and cease in 2019. All produced oil would be transported to U.S. markets on 
100,000-DWT tankers. All marine-support operations would be out of Unalaska while St. Paul would serve 
as an air-support base. This level of activity is the same as described for the base case. 


In addition to eliminating the possibility that an oil spill could originate from a drilling structure in the areas 
to be deferred, all activities associated with expiorat.. development, and production also would not occur in 
the deferred areas. The risk of an oil spill contacti . S' Matthew Island is greatest for spills occurring in 
blocks in the easternmost portion of the sale area. ~~ se blocks would be deferred by this alternative. 


Deferred-Area Assumptions and Scenario: In addition, a generic analysis, included after the conclusion, 
examines the effects of a minimum level of exploration, development, and production activity in the area to 
be deferred by this alternative. Based on the resource estimates for this alternative, negligible amounts of 
hydrocarbons exist in the deferred area. A minimum level of industry activity would be the installation of 
one production platform and the potential for not more than one oil spill equal to or greater than 1,000 bbl 
occurring in the deferred area. The transportation and onshore facilities scenarios would be the same as 
indicated in the base case. This analysis provides a measure of the environmental benefits of the alternative. 


1. Effects on Air Quality: Under this alternative, the minimum distance from the nearest 
land (St. Matthew Island) that activities could occur would be 53 mi or 85 km. Dispersion of emissions over 
this distance would reduce the concentration of pollutants. The effects on onshore air quality would be 
reduced because of the increased dispersion over a greater distance (Table IV-24). Emissions of CO,, NO,, 
TSP, SO,, or VOC would be the same or less than for the proposal. The small effects of air quality on the 
onshore environment and attributable to accidental emissions, as described for the base case, would be 
further reduced. The effects on air quality are expected to be the same or less than for the proposal (very 
low). 


CONCLUSION (Effects on Air Quality): The effects of the 5-Year Leasing Program Highlighted Arca 
Deferral alternative on air quality are expected to be VERY LOW. 


The deferral of the area under the 5-Year Leasing Program Highlighted Area Deferral Aiernative would 
eliminate onshore effects of air-pollutant emissions from the deferred area. If blocks in the deferred area 
were to be leased and subsequently developed, the nearest distance to shore would be the same as for the 
proposal and the effects of the pollutant emissions would be the same or less than as for the proposal. 


2. Effects on Water Ouality: Because the resource level for this alternative is the same as 
for the proposal (base case) the level of industry activity, volume of discharges, and number of oil spills 
would be the same. Thus, this alternative would not change the nature of water-quality effects. The effects 
of this alternative on water quality would be moderate locally and very low regionally. Water quality under 
Alternative VI would only be affected by platform discharges (muds and cuttings, and formation waters), 
sediment resuspension (drilling, and platform and pipeline placement), and oil spills. 
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Table IV-24 


Estimated Uncontrolled Emissions 
for the Proposed Navarin Basin Sale 107 
(Alternative VI) 
P T ( e | yv 
Co NO, TSP SO, VOc 
Alternative VI” 

Peak-Exploration Year 84.8 516.9 26.4 32.7 35.1 
Peak-Development Year 100.1 546.4 26.1 36.5 17.5 
Peak-Production Year 7486 1,413.0 82.4 291.6 818.2 


Source: USDOI, MMS, Alaska OCS Region, 1989. Computed from factors in Form and Substance (1983) 
and EPA (1985). 


“ CO = Carbon Monoxide 
NO, = Nitrogen Oxides (assumed predominately NO.) 
TSP = Total Suspended Particulates (includes most particulate matter less than 10 um in aerodynamic 
diameter) 
SO, = Sulfur Dixodiec 
VOC = Volatile Organic Compounds (excluding nonreactive compounds such as methane and ethane) 
2/ Assumes five exploration wells drilled in the peak-exploration year, one production platform installed and 
seven production wells drilled in the peak-development year, and 38 MMbbls of oil produced in the 
peak-production year. 


Discharges of muds and cuttings are regulated by the EPA such that water quality criteria must be met at the 
edge of an EPA-established mixing zone. During exploration activities, 0.06 km? of the sale area, at any 
single time, could have impaired water quality during the drilling periods (1993-1995). About 0.06 km? of the 
sale area could have impaired water quality during the production-well-drilling period (1999-2003). This 
localized impairment would exist only during periods of actual discharge and would rapidly dissipate on 
completion. The dissolved concentration of trace metals in muds and cuttings, at 100 m from the discharge 
point would be within the acute marine-water-quality criteria. The effect on local and regional water quality 
is expected to be very low. 


The production of formation waters over the life of the field can be estimated at 90 to 675 MMbbls. 
Discharge of formation waters would require an EPA permit and would be regulated so that water-quality 
criteria outside an established mixing zone would not be exceeded. If formation waters were discharged into 
the water column rather than reinjected, the effect on water quality would be local and would continue for 
the life of the field. The effect on local water quality is expected to be moderate, while the effect on regional 


water quality is expected to be very low. 


Effects on water quality from dredging are expected to be local and short term. Turbidity would increase 
over a few km? in the immediate vicinity of operations only during actual dredging. Effects on local water 


quality are expected to be low, while the effects on regional water quality are expected to be very low. 


Sustained degradation of water quality to levels above State and Federal criteria from hydrocarbon 
contamination is unlikely. Hydrocarbon concentrations from one oil spill of greater than 1,000 bbl could 
exceed the chronic criterion of 0.015 ppm total hydrocarbons on about 1,000 km’ for a short period of time. 
Concentrations above the acute criteria (1.5 ppm) are not anticipated. Effects of oil spills on water quality 


are expected to be low locally and regionally. 


CONCLUSION (Effects on Water Quality): The effect of the 5-Year Leasing Program Highlighted Area 
Deferral alternative on water quality is expected to be MODERATE locally and LOW regionally. 


If the deferred area were leased and exploration, development, and production activities occurring in this 
area, muds and cuttings, sanitary and domestic wastes, and formation waters would be discharged in these 
waters. As a result, water quality within 100 m of the discharge point would be degraded. Bottom 
disturbances and sediment resuspension, associated with platform siting, would also occur in the deferred 
area. The possibility also exists that an oil spill could originate from a platform or oil tanker in this area and 
degrade water quality. 


3. Effects on Fisheries Resources: The removal of deep-water blocks and blocks located 
in the northeast section of the sale area would preclude exploration, development, and production activities 
from occurring in these areas. As a result, drilling muds, cuttings and formation waters would not be 
discharged in these areas. This would not decrease significantly the very low effects attributed to discharges 
in the base-case analysis. Similarly, seismic activity needed to site platform locations would be precluded. 
This would afford little additional protection since these surveys, employing airguns, are essentially innocuous 
to fisheries resources. 


This alternative affords a potential reduction in oil-spill risk to blue king crab and other species inhabit*.g 
the nearshore waters off St. Matthew Island. The blue king crab is the principal shellfish of commercial 
value in the St. Matthew Island area. Other shellfish species, groundfish, and mollusks are largely 
uninventoried and are not utilized in the northern deferral area. These resources would benefit from the 
reduction in oil-spill risk (should a spill occur) to the nearshore waters of St. Matthew Island. 


A spill occurring in the northeast deferral area could contact the nearshore area of St. Matthew Island. The 
probability of a spill occurring in this area (spill point $10) and contacting the St. Matthew Island area 
(Biological Resource Areas 4 and 5) within 10 days would be 30 and 39 percent, respectively). The 
probability of a spill occurring at the next nearest spill point in the sale area (spill point $17) and contacting 
war ha’ 
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Biological Resource Areas 4 and 5 within 10 days would be 11 and 15 percent, respectively. The deferral 
affords a potential reduction in oil-spill risk to blue king crab and other species inhabiting the area. 
However, when the low likelihood of spills occurring throughout the sale area is taken into account, this 
alternative results in no discernible reduction in the overall risk of a spill contacting the St. Matthew Island 
area. 


The deferral of blocks in deep-water areas would not reduce the oil-spill risk to fisheries resources in the 
shelf-break area. The conditional risk would be as high as 99.5 percent with this alternative. The combined 
probabilities indicate that the alternative would not reduce oil-spill risks to the shelf-break area from those of 
the base case. 


Under this alternative, the effects on fisheries resources would be the same as for the proposal (base case) 
since the resource estimate and level of industrial activity are the same. The effects are indicated below. 


Groundfish: The aggregate lethal and sublethal effects of an oil spill, drilling and platform discharges, and 
seismic activities are expected to affect only localized groups of the various life stages of groundfish. Given 
the extensive numbers and distribution of groundfish in the eastern Bering Sea, the effects are expected to 
affect individuals only in localized offshore areas and to have a very low effect on all species of this group. 


Shellfish: There is a very small chance that oil spills could contact blue king crab habitat off St. Lawrence, 
St. Matthew, and the Pribilof Islands; however, it is unlikely that oil in sufficient concentrations to cause 
sublethal to lethal effects could reach their benthic habitat or many pelagic larvae at 40 to 60 m depths. The 
pelagic larvae of some shellfish could be contacted by the surface oil-spill slick, but the number of organisms 


affected would comprise only an insignificant segment of the population. Effects on shellfish are expected to 
be very low. 


Pacific Herring: Coastal spawning and rearing areas of Pacific herring in Bristol Bay, western Alaska, and 
the north side of the Alaska Peninsula are not expected to be contacted by oil spills; thus, eggs, larvae, and 
spawning adults would not be affected. The effects of oil spills on the regional herring population are, 

therefore, very low. Drilling discharges and seismic surveys are localized activities and would contact a very 


small portion of the population. Effects on Pacific herring are expected to be very low. 


Salmon: The wide distribution, extensive migrations, and limited period of presence of Pacific salmon in the 
sale area suggest that only a very small portion of salmon stocks would encounter oil spills. Seismic activities 
and drilling discharges would not harm salmon resources due to the localized nature of these activities in 
comparison to the broad distribution of the five species of salmon. Very low effects on salmon would be 


expected. 


CONCLUSION (Effects on Fisheries Resources): The effect of the 5-Year Leasing Program Highlighted 
Area Deferral alternative on fisheries resources is expected to be VERY LOW. 


If the deferred area were leased and exploration, development, and production activities occurred, drilling 
muds, cuttings, and formation waters could be discharged into these waters. Similarly, seismic activity needed 
to site platforms could occur in the deferred area. However, these discharges and seismic surveys have been 
found to be essentially innocuous to fisheries resources. 


A spill occurring in the deferred area could contact the nearshore area off St. Matthew Island. The 
probability of a spill occurring in the deferred area, and contacting biological resource areas 4 and 5 would 
be 30 and 39 percent within 10 days, respectively. The principle shellfish of commercial value in the area 
around St. Matthew Island is the blue king crab. Ly Apri + oan get penal 
fish in this area would be the same as identified for the proposal (base case). 


4. Effects on Marine and Coastal Birds: Although marine birds are present in some 
portions of the sale area and vicinity throughout the year, the most significant result of deleting blocks in 
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selected areas near the shelf break and in the northeastern sale area, including most blocks within 50 mi of 
St. Matthew Island, is likely to occur in the summer and fall seasons when spill trajectories trend eastward 
toward St. Matthew Island and bird densities both within and outside the sale area are highest. 


This alternative potentially could avoid some risk to birds since the probability of spilled-oil contact in the 
vicinity of St. Matthew Island, as well as within the deferred area in both summer/fall and winter/spring 
seasons is reduced. In addition, since oil would have to move farther from spill points in the remainder of 
the sale area before reaching areas of high bird density near St. Matthew Island, weathering processes could 
render it less toxic prior to contact resulting in some decrease in effect from any oil spill reaching this area. 
However, since significant petroleum resources are not projected to occur in the deferred area for either 
Alternative I (proposal) or this alternative, and the probability of a 1,000-bbi spill occurring and contacting 
the St. Matthew Island area within 10 days is nil in both cases, the potential effect of this alternative remains 
unchanged from that found for the base case (moderate). Deletion of small numbers of blocks in the vicinity 
of the 200-m isobath is not sufficient to reduce the potential effect of this alternative significantly from the 
base case. 


In the alternative area, overwintering seabirds and waterfowl often are concentrated in open water of the ice 
front and leads and along the ice edge. Although this potentially increases their vulnerability in an area 
where probability of oil-spill occurrence and contact is relatively high, their populations are widespread 
during this period (Oct-Apr) and, thus, subject primarily to localized mortality and low effects. In late 
spring, arriving migrants increase the vulnerability of these populations, thereby raising the level of potential 
effect to moderate. Summer/fall populations are low in this area, as are potential oil-spill effects. 


Bird density near the Pribilof Islands is low in winter and early spring, and the potential spill effect is 
moderate. The arrival of resident seabirds in late spring and their high density in summer and fall create the 
potential for high effects. However, although the probability of spilled oil (tanker spill) entering the area is 
high, the chance of a spill occurring is very low. 


Birds in Unimak Pass and vicinity are vulnerable to tanker spills throughout the year; however, the 
probability of a spill occurring is very low. A spill contacting overwintering birds could result in moderate 
effects (high in the case of the whiskered auklet) while a spill occurring in late spring (migration) or 
summer/fall (breeding) periods potentially could result in high effects. Effects on waterfowl are more likely 
to range from low to moderate. 


Disturbance from helicopter traffic between St. Paul and the sale area could displace some birds from 
foraging areas in the general vicinity of the flight corridor in summer and fall but numbers of individuals 
affected are likely to be small and effects localized and low. Effect of vessel traffic is expected to be very 


Nt Birds : The effect of the 5-year Leasing Program 
Highlighted Area Deferral houtie ¢ on marine and coastal birds is expected to be MODERATE. 


If the deferred area were leased and an oil spill occurred in the deferred area and reached the area of high 
bird density surrounding St. Matthew Island, the potential effect is not likely to differ significantly from the 
base case (moderate) since similar numbers of casualties could occur in either case. Locally, little difference 
in risk exists, whether an oil spill occurs within or outside the deferred area, since average bird densities 
there are not known to be substantially different from those in the remainder of the sale area. 


5. Effects on Pinnipeds, Polar Bear, and Sea Otter: Although some pinnipeds are present 
in the proposed sale area and vicinity throughout the year, the most significant result of deleting blocks near 
the shelf break and in the northeastern sale area, including most blocks within 50 mi of St. Matthew Island, is 
likely to occur in the winter and spring seasons when walrus and ice seals may be present in substantial 
numbers mating, giving birth to young, and/or migrating in seasonal ice habitats. 


IV-G-4 s 


Gj) 
e. t 
~} 


This alternative avoids some potential risk to most pinnipeds (especially walruses whose activities during 
winter and spring in the northern sale area make them particularly vulnerable) by substantially reducing the 
probability of spilled oil contacting pack-ice habitats within the deferred area, as well as in other nearby ice 
habitats and the St. Matthew polynya. As a result, the potential exists for effects on walrus to decrease over 
a considerable area with this alternative and for some reduction of risk to ribbon, spotted, and bearded seals 
to be realized (although this latter effect is likely to be offset partially by the relatively high risk to which 
individuals occupying the ice front in winter and spring and ice remnants in late spring are exposed). Also, 
since oil must move farther and through ice-covered waters from spill points in the remainder of the sale 
area before reaching intensively used habitats to the east, weathering processes could render it less toxic 
prior to contact. However, although exclusion of the deferred area reduces the risk associated with this sale, 
it is not expected to alter significantly the potential net effect of leasing the remainder of the sale area on 
pinnipeds (except walrus), sea otter or polar bear, which remains essentially as concluded for the base case. 
The effect on walrus, while reduced substantially during late winter and spring with this deferral alternative, 
also is expected to remain as concluded under the base case. 


Small concentrations of walrus and spotted seal occupying the St. Matthew Island area could be at risk in 
summer when spill trajectories trend eastward from the sale area. Removal of potential spill sites from the 
east-central sale area by deferral of these blocks results in a minor reduction in the probability of spilled oil 
entering the St. Matthew Island area during this season. Also, weathering processes could render it less toxic 
prior to contact with the St. Matthew Island area. 


Some slight decrease in effects from an oil spill might be realized through the exclusion of the deferred area, 
but it is not expected to be sufficiently large for the net effect of leasing the remainder of the sale area to 
differ significantly from the base case, since the volume of oil discovered in both cases is the same. Effects 
projected under the base case for fur seals, harbor seals, and sea otter resulting from transportation of oil in 
the vicinity of the Pribilof Islands and Unimak Pass would remain unchanged because oil would continue to 
be transported by tanker under this alternative. 


Disturbance from helicopter traffic between St. Paul and the sale area could displace some walrus, ice seals 
and polar bears from the general vicinity of the flight corridor in spring, but numbers of individuals affected 
are likely to be small and effects localized and low. Effect of vessel traffic is expected to be insignificant 


» Pinni : : The effect of the 5-year Leasing 
Program Highlighted Area Deferral alternative i is s eupeated to be LOW on Pacific walrus, ice seals, harbor 
seals, and polar bear, aad MODERATE on northern fur seal and sea otter. 


If the deferred area were leased and an oil spill occurred in the deferred area, the potential effect on most 
pinnipeds, sea otters, and polar bear is not likely to differ significantly from the base case since the relatively 
high risk experienced by individuals occurring from the northern sale area east to the St. Matthew polynya is 
likely to be offset by the lower risk to individuals occupying the ice front/shelf-break area. In addition, 
average densities here are not known to differ substantially from the remainder of the sale area and vicinity. 
Walruses, however, could experience somewhat greater effects from an oil spill in the northeastern deferred 
area and vicinity than in much of the remainder of the sale area since they are likely to be concentrated in 
the former area during courtship and mating in late winter and early spring and during migration with calves 
in late spring. To a lesser extent, spotted and ribbon seals also may be more vulnerable here than in the 
remainder of the sale area in May and June. 


6. Effects on Endangered and Threatened Species: Removing the areas in the northern 
and shelf-break sections of the proposed sale area would ensure that exploration, development, and 
production activities would not occur in these areas. Noise- and disturbance-producing activities (exploration 
and production drilling, and seismic activities) would be effectively eliminated from the deferred areas with 
the exception of occasional tankering and support aircraft and vessels that could pass through the areas. The 
development scenario would remain essentially the same as the proposal (base case). 
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The alternative would eliminate platform spills from occurring in the deferral area; however, spills could 
originate in this area as a result of potential tankering. The northern section of the lease area and the St. 
Matthew Island area would have a limited reduction in conditional oil-spill risk. St. Matthew Island 
(Biological Resource Areas 4 and 5) oil-spill risks would be reduced, as described for Alternative IV (Sec. 
IV.E.7). The northern sale area (Biological Resource Area 10) would be at a lower risk by eliminating spill 
points $1, $4, $10, but it would still have a 99.5-percent chance of contact from spill point S3. The deferral 
areas along the shelf break would eliminate oil-spill risks from spill points S6, $19, and S25. This would be a 
minor reduction since the shelf break would continue to be exposed to high risks from adjoining spill points. 
However, when the probability of a spill occurring and contacting any biological resource areas in the sale 
area is taken into account, the alternative results in no discernible reduction in risk (Tables E-22 through 
E-26). 


The northern deferral area of this alternative would reduce oil-spill and noise and disturbance effects to 
wintering bowhead whales and any summering gray whales, similar to the St. Matthew Island deferral 
alternative. However, since the oil-spill-risk reduction would be limited, as previously discussed,the overall 
effects from oil spills and noise and disturbance are expected to remain similar to the proposal. The shelf- 
break deferral areas would provide some reduction in noise- and disturbance-producing activities to 
endangered whales (right, fin, humpback, and sperm whales) and the short-tailed albatross, but the oil-spill- 
risk levels would remain essentially the same, as previously discussed for the proposal. 


Gray whale reactions to seismic surveys and support traffic are generally short term and temporary, 
consisting of movements away from the sound source and deflections in the migratory route. Exposure of 
gray whales to oil spills and production platforms could have short-term effects on a small number of 
individuals. Reactions to an oil spill could include abandonment of a secondary, summer-feeding habitat 
and/or deflection away from an oil-contaminated area. The effects on gray whales are expected to be very 
low. 


Most of the noise and disturbance activities to bowheads, especially from exploration activities, would occur 
when bowheads are not in the area (May to September). The probability of an oil spill occurring and 
contacting bowhead whale habitat would be low. Since the right whale population is precariously low (150- 
200), the chance of a right whale encountering disturbance or an oil spill is minimal. However, due to the 
species’ low numbers, any effect, even to a few whales, could have greater effects on the small right whale 
population. Therefore, effects from disturbance and oil spills could range from very low to high. The 
effects on bowhead and right whales are expected to be low and moderate, respectively. 


Fin whales are year-round residents and some humpback whales are found in the area from June through 
November. Noise disturbance could affect a low number of individuals in a small local area for no longer 
than the project. The probability of an oil spill occurring and contacting both species’ habitats would be low. 
The effects on fin and humpback whales are expected to be low. 


Sperm whales are seldom found in waters less than 200 m deep, so it would be unusual for them to be in 
those portions of the Navarin Basin where OCS activities are expected to occur. The effects on sperm 
whales are expected to be very low. 


Due to the small albatross population and its dispersal over a vast marine range, it is unlikely that this 
species would encounter any potential oil spills or noise-producing activities. Effects on the short-tailed 
albatross are expected to be very low. 


The most significant result for the threatened Steller sea lion of deleting blocks near the shelf break and in 

the northeastern sale area, including most blocks within 50 mi of St. Matthew Island, is likely to occur in the 
winter and spring seasons when some sea lions may be present. The potential exists with this alternative for 
some reduction of oil-spill risk to sea lions to be realized. Also, since oil must move farther and through ice- 
covered waters from spill points in the remainder of the sale area before reaching intensively used habitats to 
the east, weathering processes could render it less toxic prior to contact. However, although exclusion of the 
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deferred area reduces the oil-spill and noise and disturbance risk associated with this sale, it is not expected 
to alter significantly the potential net effect of leasing the remainder of the sale area on sea lions, which 
remains as concluded for the proposal (moderate). Effects projected under the base case for sea lions 
resulting from transportation of oil in the vicinity of the Pribilof Islands and Unimak Pass would remain 
unchanged because oil would continue to be transported by tanker under this alternative. Disturbance from 
helicopter traffic between St. Paul and the sale area could displace some sea lions from the general vicinity of 
the flight corridor in spring, but numbers of individuals affected are likely to be small and effects localized 
and low. Effect of vessel traffic is expected to be minor. 


The regional sea lion population could be subject to oil-spill effects in the eastern Aleutians. Minor effects 
could occur in the Pribilofs in summer and fall and in the ice front of the sale area and vicinity in winter and 
spring. Elsewhere, effects are likely to be minimal. Disturbance is not expected to elevate aggregate effects 
above that for oil spills alone. Since the population is experiencing a precipitous decline, the effect on the 
Steller sea lion could range from low to high. The overall effects on the Steller sea lion are expected to be 
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tailed albatross, LOW effect on bowhead, fin, and humpback whales, and a MODERATE effect on the right 
whale and Steller sea lion. 


Exploration, development, and production activities in the deferred area could provide potential effects from 
oil spills and noise and disturbance to wintering bowhead whales and summering gray whales near St. 

Matthew Island. The oil-spill risk (within 10 days) to bowhead winter-use areas (Biological Resource Areas 
4 and 5) from spill point $10 would be 21 and 28 percent, respectively. The oil-spill risk (within 10 days) to 
the gray whale summer-use areas (Biological Resource Area 4) would be 43 percent. Noise and disturbance 
from exploration and production drilling and seismic activities also could affect wintering bowhead and 

summering gray whales. A description of effects due to oil spills and noise and disturbance are provided in 


the proposal analysis (Sec. IV.B.2.f). Other whales (sperm, fin humpback, and right) do not occur in 
significant numbers in the St. Matthew Island area and would not experience effects from a spill in this area. 


7. Effects on Nonendangered Cetaceans: Removing the areas in the northern and shelf- 
break sections of the proposed sale area would ensure that exploration, development, and production 
activities would not occur in these areas. Only tankering, aircraft, and support-vessel traffic would pass 
through the area. The development scenario would remain the same as the proposal. The analysis of effects 
from oil-spill risks and noise- and disturbance-producing activities would be the same as described for 
endangered cetaceans above (Sec. IV.G.6., Effects on Endangered and Threatened Species). 


Because of broad distributions, seasonal use, low probability of oil spills, and the size of the Navarin Basin 
sale area, it is unlikely that oil spills would come in contact with localized portions of the nonendangered 
cetacean population. While it is anticipated that some nonendangered cetaceans would be affected, it is 
unlikely that such interaction, if it occurred, would cause significant long-term adverse effects on the 
cetaceans frequenting the area. Oil spills could be considered unlikely to have: (1) long-term, significant, 
adverse effects on nonendangered cetacean populations, or (2) significant, indirect, adverse food-chain- 
related effects on entire populations of nonendangered cetaceans. 


Although disturbance associated with exploration and development/production activities is unlikely to 
significantly affect cetacean populations on a long-term basis, noise associated with aircraft and vessel activity 
may affect localized cetacean aggregations during the summer-feeding or migration periods. It is likely that 
such interaction would be localized and short term. These short-term responses are not expected to preclude 
a successful cetacean migration or to disrupt use of feeding areas by nonendangered cetacean species. 
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effects from oil spills and noise and disturbance to minke, killer, and beluga whales, and Dall’s porpoises in 
the northern and shelf-break deferral areas (see analyses for Alternatives IV and V, Secs. IV.E.7 and F.7). 
Oil-spill risks to these areas are as described in Section IV.G.6. A description of effects due to oil spills and 


noise and disturbance is provided in the proposal analysis (Sec. IV.B.2.g). 


8. Effects on the Commercial Fishing Industry: This alternative would have effects 
similar to the base case since there would not be a change in the level of industry activity. As assessed in the 
base case, the effects on the commercial fishing industry would be very low, with oil spills fouling gear and 
tainting catches considered to be the major hazards to this industry. The effects of drilling discharges, 
seismic surveys, and offshore structures on commercial fishing activities would be expected to cause few 
effects due to the small scale of activity and the large area involved. 


This alternative could reduce the oil-spill risk to the fall fishery for blue king crab in the St. Matthew Island 
area. Deferral of the northern blocks would reduce the conditional oil-spill risk to Biological Resource Area 
5 from 39 (base case) to 15 percent within 10 days. However, when the likelihood of and the low number of 
spills occurring throughout the sale area is taken into account, this alternative results in no discernible 
reduction in the overall risk of a spill contacting the St. Matthew Island area. 


Oil-spill effects on the groundfish fishery would be the same as outlined for the base case since commercial 
trawl and longline fisheries concentrate their effort south and west of the deferral area. The year-round 
fisheries for a variety of groundfish stand a greater chance of being affected by Navarin Basin oil and gas 
development. In general, an oil spill could force closure of an area to trawling for a short time, and there is 
a small potential for the oil to pollute the trawl itself. An oil spill, however, would affect only the most 
minute part of the total fishing area of the eastern Bering Sea. Losses of fisheries resources are not expected 
but fisheries may need to temporarily divert from the oil-spill area. The remoteness of the Navarin Basin 
also precludes significant contact with commercial fisheries near major Bering Sea islands and in Bristol Bay. 


Potential adverse effects on the commercial fishing industry of the Navarin Basin include elimination or 
closure of fishing areas by the presence of exploration, development, and production facilities, with 
subsequent loss of harvest; gear conflicts resulting in loss or damage to fishing gear, harvest loss, and 
business downtime; oil spills resulting in gear fouling, closure of fishing areas, and direct loss or 
contamination of harvest; and loss or damage to fishing vessels through collisions with oil industry vessels. 
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If exploration, development, and production activities occurred in the deferred area, ocean-use conflicts could 
occur between the oil and commercial fishing industries. The siting of drilling platforms and 
postleasc/seismic surveys could conflict with fishing activities resulting in the loss or damage of fishing gear. 


The principle hazard to the commercial fishing industry from a spill occurring in the deferred area would be 
the loss or damage of fishing gear and the tainting of the blue king crab catch around St. Matthew Island. 
The principle shellfish of commercial value in the area around St. Matthew Island is the blue king crab. A 
spill occurring in the deferred area could contact the nearshore area off St. Matthew Island. The probability 
of a spill occurring in the deferred area and contacting biological resource areas 4 and 5 would be 30 and 39 
percent within 10 days, respectively. The effects of a spill contacting blue king crab and other fish in this 
area would be the same as identified for the proposal. 


9. Effects on Local Employment: This alternative would have the same resource estimate 
and development scenario employed for the proposal; thus, producing comparable levels of development 
activity in the support-base sites of Unalaska and St. Paul. Because of this, effects on local employment in 
St. Paul and Unalaska are expected to be the same as for proposal. 
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Employment for permanent residents would be 16 percent higher from 2001 through 2018 in the community 
of St. Paul and negligibly higher in St. George. Because current and projected future unemployment is high, 
reductions in joblessness would occur in both communities. The city of St. Paul might benefit from property 
taxes if the city assumes taxing power. 


Employment for permanent residents would be 15 percent higher from 2001 through 2018 in Unalaska. 
Because of the large fluctuations in employment levels in the 1980's, the addition of OCS jobs should be a 
bilizine infl 


CONCLUSION (Effects on Local Employment): The effect of the 5-Year Leasing Program Highlighted 
Area Deferral alternative on local employment is expected to be MODERATE in St. Paul and Unalaska. 


If exploration, development, and production activities occurred in the deferred area, St. Paul and Unalaska 
would continue to be support-base sites. As a result, employment levels in these communities would not be 
substantially altered if development occurred in the deferred area. 


10. Effects on Subsistence-Harvest Patterns: Within the area to be offered under this 
alternative, analysis of effects on subsistence resources (Secs. IV.G.3-7) indicates that effects levels to the 
biological resources are the same as for the base case. The human population levels likewise should be the 
same, given that the scenario and levels of activity for this alternative are the same as for the base case. 
With no change in the scenario and no appreciable reduction in biological effects or levels of human 

ion, effects on subsistence-harvest patterns from the 5-Year Leasing Program Highlighted Area 
Deferral alternative should be the same as for the base case of the proposal. 


Effects on subsistence-harvest patterns are expected to be very low in the potential marine-support-base 
community of Unalaska, but effects could reach moderate proportions on the Pribilof Islands. In Unalaska, 
the relatively little change to subsistence-harvest patterns is the result of insignificant effects to locally used 
subsistence resources from pollution events and the limited added hunting and fishing pressures on such 
resources, since the alternative is expected to contribute only a small added increment of enclave, resident, 
and total population. 


On St. Paul Island, even more conservative employment factors are expected to be at work because of the 
air-support base, with effects on the subsistence of island residents produced mainly from factors such as 
aircraft noise, other forms of industrial disturbance, and oil-spill incidents. Locally based enclave employees 
are expected to work on a rotation basis without housing for families. In addition, the resources used for 
subsistence purposes on the island (fur seal, sea lion, and other types of seals) are not those generally used 
by mainland residents and are either difficult to acquire (such as with halibut) or subject to controlled 
acquisition (as with reindeer and all marine mammals). 


Among the important subsistence resources of St. Paul and St. George Island, the northern fur seal and 
breeding colonies of marine and coastal birds are expected to incur high seasonal effects, while low effects 
are forecast for sea lion and other types of seals. If the fur seal population were seriously affected by an oil- 
spill event, the fur seal (a resource of international interest) could become unavailable or accessible only to a 
limited extent or considered undesirable for use by local standards. Substitution of other subsistence 
resources for the quantities of meat involved for the islands as a whole would represent a significant 
disruption of normal subsistence activities. Disruptions such as this should not extend beyond the year of 
occurrence. 


In the regions of western Alaska, there should be a relative absence of industrial activity and population or 
employment associated with the proposed lease-sale area. Effects on biological resources which migrate 
through the Navarin Basin are examined in terms of effects on western Alaska subsistence-harvest patterns. 
Potential effects from offshore oil-spill events and other sources of disturbance or damage were found 
primarily in relation to the Pacific walrus population as it served western Alaskan subsistence needs. 
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Effects on subsistence from effects to the Pacific walrus population in the spring are not evenly distributed, 
but pertain primarily to residents of St. Lawrence Island--the first people in the spring to hunt the walrus that 
migrate through the Navarin Basin, and who depend on walrus for 70 percent of their annual subsistence 
harvest. This initial hunt would be jeopardized if oil from an oil spill in the spring were lodged in or on the 
ice floes carrying the walrus northward, if the waters near the floes were contaminated from ice-bound 
seepage, or if the spill oiled adults and young. Such conditions would make hunting from small open boats 
very difficult (and more dangerous than is normally the case) and could contaminate the meat of a portion of 
the herd. Although at a disadvantage in the hunt, the experienced hunters from Gambell and Savoonga 
would be expected to return with some portion of their anticipated catch for that year. 


Subsistence resources could be periodically affected, but no apparent effects on subsistence harvests should 
be realized in Unalaska and other western Alaska communities, resulting in very low effects. On St. 
Lawrence Island and in St. Paul, subsistence harvests could be affected through a reduced availability or 
desirability for use of Pacific walrus and northern fur seal during at least one harvest season, resulting in 
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Paul and St. George and on St. Lawrence Island, and VERY LOW in Unalaska and in other parts of western 
Alaska. 


Exploration, development, and production of oil in the deferred area may affect subsistence resources 
onshore, but even more affected would be the specific resources that inhabit that deferred area. Onshore 
effects should be the same as in the base case, since the levels of onshore activities in Unalaska and St. Paul 
are the same as in the base case. 


11. [Effects on Sociocultural Systems: For the area to be offered under this alternative, the 
characteristics of onshore sociocultural effects should be little different from those experienced under the 
base case of the proposal. Little or no change from the base case exists in terms of effects on subsistence- 
harvest patterns which could affect sociocultural systems because little difference exists from the base case of 
the proposal in effects on biological resources used for subsistence purposes. With no change in the scenario 
and no appreciable reduction in effects on subsistence-harvest patterns or levels of human population from 
the base case, effects on sociocultural systems from the 5-Year Leasing Program Highlighted Area Deferral 
alternative should be the same as for the base case of the proposal. 


Effects on the sociocultural systems of Unalaska from added population associated with marine-support 
operations are expected to be insignificant as a factor for changing the social organization or cultural values 
of the community. An air-support base and a small enclave of non-Aleut workers sited on St. Paul Island 
could cause some long-term disruption of sociocultural systems but would not serve as factors for displacing 
existing social and cultural systems of organization. The moderate effects to the fur seal harvest could 
produce short-term disruptions of sharing systems and task groups but should not lead to a tendency toward 
their displacement. Oil-spill effects on the fur seal harvest would produce social tensions on the Pribilof 
Islands which could, in turn, lead to raised levels of socially dysfunctional behavior. Sociocultural effects are 
expected to be long term but not to the extent of displacing traditional Aleut social organization or cultural 
values. 


The close ties between St. George and St. Paul families and the number of Aleut residents likely to travel 
from St. George to St. Paul to work would be likely to cause effects on the sociocultural systems in St. 
George similar to those found on St. Paul, with long-term effects and a trend toward disruption but not 


displacement of sociocultural systems. 
Moderate effects on the subsistence walrus harvest of St. Lawrence Island residents would not produce short- 


term disruptions of sharing systems and task groups, and there would be no tendency toward the 
displacement of sociocultural systems on St. Lawrence Island. 
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Unalaska and St. George, and VERY LOW on St. Lawrence Island. 


If the deferred area was leased and exploration, development, and production activities occurred, onshore 
facilities would be located at Unalaska and St. Paul with the level of industry activity at these locations being 
about the same as the base case. Effects on subsistence-harvest patterns (Sec. IV.G.10) and human presence 
at these locations also would be about the same as in the base case. Consequently, if exploration, 
development, and production of oil took place in the deferred area, effects on sociocultural systems would be 
about the same as in the proposal. 


12. [Effects on Archaeological Resources: The area offered under this alternative does not 
contain any blocks that have other than a low potential for archacological site occurrence. Even if prehistoric 


resources existed in the alternative area, the survival of these resources by burial in potentially undisturbed 
sediments is unlikely. Also, the identification and detectability of buried or preserved resources would be 
extremely difficult and such ;\rehistoric resources likely would not be discovered or identified by existing 
geological techniques. Because few archaeological resources are expected in the alternative area and siting 
platforms would disturb fe. if any, sites, effects on archaeological resources would be low. 


Because the resources estimzies and level of exploration, development, and production activities are the same 
as identified for the proposal, the effects on onshore archaeological resources and shipwrecks from oil spills, 
cleanup activities, and increased population at support-base sites would be the same as indicated for the 
proposal. Onshore archacological resources and shipwrecks could be affected by beach oil-spill-cleanup 
activities if a spill occurred and contacted land (Unimak Pass area), and by population increases associated 
with support-base activities. However, these effects would be temporary and reversible. As a result, effects 
on archacological resources would be low. 
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If exploration, development, and production activities occurred in the deferred area, few, if any, 
archacological resources would be expected to be disturbed by platform siting. The area deferred does not 
contain any blocks which have other than a low potential for archacological site occurrence. An oil spill 
originating in the deferred area could contact St. Matthew Island; however, the effects on archacological 
resources would be limited since no onshore resources or shipwrecks have been identified in this area. 


13. Effects on Land Use Plans and Coastal Management: 


a. Effects on Land Use Plans: For the area to be offered under this alternative, 
the same development scenario is employed as used in the base case, thus producing comparable levels of 
development activity. Because of this, effects on land use in St. Paul and Unalaska are expected to be the 
same as for the proposal. 


The development of mariae- and air-support bases in Unalaska and St. Paul, respectively, may infringe on 
proposed land uses in these communities. Existing marine-support facilities in Unalaska would be adequate 
for exploratory activities. To support development and production activities, this facility may require 
expansion; however, duc to the availability of lands adjacent to the facility, conflicts with other potential land 
uses would be minimal. The St. Paul Comprehensive Plan has identified areas where potential support-base 
activities could occur. In addition, a facility was developed adjacent to the St. Paul airport to support 
Navarin Basin Sale 83 exploration activities. The development of support bases in Unalaska and St. Paul 
would have a low effect on land uses in these communities. 


CONCLUSION (Effects on Land Use Plans): The effect of the 5-Year Leasing Program Highlighted Area 
Deferral alternative on land use is expected to be LOW in Unalaska and on St. Paul Island. 
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If exploration, development, and production activities occurred in the deferred area, St. Paul and Unalaska 
would continue to be support-base sites. As a result, land use demands would not be substantially different 
from the base case if this area were developed. 


b. Effects on Coastal Management: Development under this alternative would 
entail the same type and degree of development that is assumed to occur for the proposal. As a result, 
development would proceed as indicated for the proposal and most of the associated effects would be the 
same as indicated in Section IV.B., although affects on resources in the deferred area would be minimal. 
Development would continue to affect communities in other parts of the lease-sale area and a transportation 
route continues to go through the deferred area. As a result, potential conflicts with ACMP standards and 


policies remain the same as for the proposal--moderate. 


Statewide standards that were considered relevant for the analysis included those for coastal development and 
energy-facility siting, geophysical hazards, subsistence, habitats, and air, land, and water quality. Potential 
conflict with these standards was determined in several instances. However, the potential conflict usually was 
either short-lived or related to the potential for an accidental oil spill, particularly along the transportation 
route. For example, overcrowding in the harbor at Unalaska, prohibited in the standard for energy-facility 
siting, should be short term. Oil spills create the largest effects that would conflict with the standards for 
subsistence and habitats. However, because oil is loaded from an offshore location, the route for shipping 
the oil is independent of siting decisions for a local shorebase. As a result, alternative-facility sites would not 
reduce the potential for conflict. Only safety and cleanup factors would be pertinent. Factors other than 
large oil spills also contribute to potential negative effects. Fuel spills from a barge located near St. Matthew 
Island or air traffic to and from St. Paul Island leave open the potential for conflict with the ACMP habitat 
standard. 


Planning for geophysical hazards, especially sea ice and superstructure icing, may generate more severe 
conflicts. The technology for these hazards is still evolving and it is possible that those reviewing 


St. Paul, the Bering Straits CRSA, Cenaliulriit, and the Aleutians East CRSA have CMP policies that could 
apply to developments associated with this alternative. The CCMP and BSCMP policies emphasize 
protection of subsistence activities and resources. With the exception of St. Lawrence Island, effects to 
subsistence typically occur outside these districts so that the site-specific policies would apply only for St. 
Lawrence Island. More general policies closely follow those of the State standards. Therefore, the potential 
conflicts are comparable to those described for the statewide standards. Policies for Unimak Pass contained 
in the Aleutians East CMP may be relevant, especially the policy relating to the potential for oil spills. But, 
as was noted previously, oil spilled along the transportation route can be addressed only indirectly. The St. 
Paul CMP incorporates the standards of the ACMP. New policies developed by the district allow for the 
development of support facilities for oil and gas activities and provide additional guidance for flight patterns. 
No inherent conflicts are evident between the potential development and the policies of the St. Paul CMP. 


CONCLUSION (Effects on Coastal Management): The 5-Year Leasing Program Highlighted Area Deferral 
alternative is expected to have a MODERATE level of conflict with coastal management policies. 


Island would entail disposal of muds and cuttings, activities to and from drilling or production platforms, the 
potential of a platform oil spill, and transportation of produced oil from a platform. Oil spilled within the 
deferred area would have a greater likelihood of affecting resources of St. Matthew Island than would oil 
spilled from any other point within the sale area--it would be less weathered and have a greater likelihood of 
reaching St. Matthew Island. Resources that might be affected by activity and spills within the deferred area 
include blue king crab, marine and coastal birds, walrus, ice seals, and endangered and nonendangered 
cetaceans. Deferring the area in the vicinity of St. Matthew Island from this lease sale would eliminate 
exploration and development activities from this area but would not affect transportation of oil through the 
area or storage of supply barges in the lee of St. Matthew Island. 
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H. Unavoidable Adverse Effects 


1. Air Quality: An increase in emissions of air pollutants would occur as a result of the 
proposed lease sale. Emissions would be controlled at the source. Many of the emissions could be 
appreciably reduced with existing control technologies. All facilities would be required to meet Federal and 
State of Alaska aiz-quality standards by application of BACT. 


2. Water Quality: The only unavoidable adverse effect on water quality anticipated from 
the proposed action would be the degradation of water quality through accidental spillage of oil. In addition, 
the water quality around exploration rigs and platforms would be degraded by the discharge of drilling 
discharges and formation waters. 


3. Fisheries Resources: Some mortality of fisheries resources (groundfish, shellfish, 
salmon, and herring) in the immediate vicinity of seismic activities, drilling and production discharges, or in 
an area contacted by an oil spill is considered unavoidable. See Section IV.B.2.c for discussions of specific 
effects on fisheries resources. Some long-term, sublethal effects of exposure to discharges and oil-spill 
effects, which include changes in behavior and slower growth and development, also would be unavoidable. 


4. Marine and Coastal Birds: Mortality of marine birds contacted by an oil spill is 
considered unavoidable. Some disturbance and potential temporatory displacement of marine birds from the 
vicinity of routinely used air traffic routes, petroleum development, or oil spill cleanup activities also is 
considered unavoidable. Overall, unavoidable adverse effects are likely to be localized and short term. 


5.  Pinnipeds, Polar Bear, and Sea Otter: Mortality of fur seals, polar bear, and sca otter 
contacted by an oil spill and sublethal effects with the potential for some mortality among contacted walrus 
and other pinnipeds, is considered unavoidable. Some disturbance and potential temporatory displacement of 
these species from the vicinity of routinely used air traffic routes, petroleum development, or oil spill cleanup 
iuttton olen te considered dabl 


6. Endangered and Threatened Species: In the event of production, the probability of an 
oil spill occurring in certain areas indicates that summer-feeding areas could be subject to at least localized 
risk. Uncontrolled noise and other forms of disturbance associated with the proposal (i.c., noise due to 
vessel activity or aircraft overflight, tanker traffic, or related geophysical activities) could cause temporary 
behavioral responses. 


These responses are not expected to preclude migrations or to disrupt feeding activities. Such disturbance- 
related effects would be most likely to occur on bowhead whales during periods when they are overwintering 
in the Navarin Basin sale area. Other endangered cetaceans that frequent the shelf-break areas of the 
Navarin Basin during the summer-feeding period (fin, right, humpback, and sperm whales) also could be 
affected by the aforementioned activities. 


The mortality of Steller sea lions contacted by an oil spill are considered unavoidable. 


Unavoidable adverse effects on the short-tailed albatross, as a result of this proposed sale are likely to be 
inimal 


7. Nonendangered Cetaceans: In the event of production, the probability of an oil spill 
occurring in certain areas i" ~ -s that summer-feeding areas could be subject to at least localized risk. 
Uncontrolled noise and , +3 Of disturbance associated with the proposal (i.c., noise due to vessel 
activity or aircraft overflig...,t: or traffic, or related geophysical activities) could cause temporary 
behavioral responses. These responses are not expected to preclude migrations or disrupt feeding activities. 


x Commercial Fishing Industry: The loss of trawl and fixed-gear fishing area (about 4 
mi’) and subsequent loss of harvest through placement of oil industry facilities (platforms, pipelines, and 
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subsea completions) is considered unavoidable. Oil spills could cause unavoidable fouling of gear (mostly 


crab buoys), temporary preemption or closure of fishing grounds, and catch tainting or perceived tainting; all 
of which would be unavoidable. 


¥. Local Employment: No unavoidable adverse effects are anticipated with the exception 
of possible increases in the rate of price inflation. 


10. Subsistence-Harvest Patterns: Oil-spill incidents could result in an unavoidable direct 
loss of subsistence resources particularly on St. Paul Island. Other potentially unavoidable adverse effects on 
subsistence-harvest patterns could include: (1) a further crosion of values underlying subsistence-based living 
as a result of increased regulation of resources to reduce pressures on those resources; (2) increased resident 
dependency on transfer payments or other forms of cash substitution to compensate for unmet subsistence 
needs; and (3) increased levels of instability in subsistence-based systems of organization in response to 
perceived or actual threats to biological systems. 


11. Sociocultural Systems: Oil-industry-induced permanent population growth and 
placement of an enclave on St. Paul Island, as well as effects on subsistence harvests of sea lion and fur seal, 
would have unavoidable effects on the Aleut sociocultural system of St. Paul residents. These effects would 
be evident in alterations to the social organization as evidenced by a weakening of kinship networks, sharing 
patterns, subsistence-task groups, houschold-family structures, and marriage patterns. Cultural values such as 
a subsistence way of life, cooperation, traditional Aleut beliefs, and Orthodox religious beliefs could be 
displaced by individualism, the work ethic, and Western values. 


12. Archaeological Resources: Construction of pipelines and development facilities on St. 
Paul could result in the loss of archaeological resources. Archacological sites onshore could be disrupted by 
cleanup activities if an oil spill contacted the shoreline. 


13. Land Use Plans and Coastal Management: Many of the potential biological and social 
effects of this lease sale are considered unavoidable. To the extent that these effects would conflict with the 
coastal management policies noted earlier, unavoidable adverse effects also could be attributed to the coastal 
management program. This may not be the case, however, since activities that are conducted pursuant to the 
national interest are permissable, as long as the maximum protection possible has been achieved. Therefore, 
all conflicts with coastal management policies might be considered avoidable. 
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In this section, the short-term effects and uses of various components of the environment of the Navarin 
Basin sale area are related to long-term effects and the maintenance and enhancement of long-term 
environmental productivity. The effects of the proposed action would vary in kind, intensity, and duration, 
beginning with preparatory activities (scismic-data collection and exploration drilling) of oil and gas 
development and endi:.z when natural environmental balances might be restored. 


Many of the effects discussed in Section IV are considered to be short term (being greatest during the 
construction, exploration, and early production phases) and could be reduced by the mitigating measures 
discussed in Section II.G.1. 


Over the long term, biological productivity would be lost on portions of onshore lands used for support 
activities of the proposed project. Although restoration may not be entirely feasible, the overall loss would 
result in a minor adverse effect. The direct land requirements, as shown in the hypothetical development 
scenario, would occur in both the short term and the long term because of disturbance. Some biological 
species might have difficulty repopulating and could be displaced. This lowers the quality of the existing 


environment. 


Short-term oil pollution and the possibility of long-term cumulative oil-pollution effects could cause adverse 
effects on all components of the marine ecosystem, including fisheries. While time would allow fisheries 
production to regain original levels, any reduced annual harvests during the life of the project (which are 
minimal) would be irretrievably lost. 


Local biota would be threatened by potential short-term oil pollution. Direct mortality could be significant 
through the combined effects of human harassment and the increased frequency and volume of noise from 
vessel traffic or overflying aircraft. Such disturbances could alter behavior patterns and drive fauna away 
from traditional feeding and breeding areas or to other critical areas within their range, thereby reducing 
species populations over a long period of time. 


The redistribution or reduction of species populations in the short term could affect regional subsistence- 
harvest patterns. Such regional patterns also could be affected in the short term if commercial fishing were 
affected. Such short-term effects on subsistence-harvest patterns from the proposal would not be expected to 
have long-term consequences, except as a source of social disruption, or unless chronically imposed on the 
resource base of the region. In the short term, increased human population and industrial activity within the 
Pribilof Islands and the lower Alaska Peninsula subregion could change the culture of the area in the long 
term to more fully incorporate an urban perspective toward individual and social relations and household 
modes of income production. 


Archaeological and historic values discovered during development would enhance long-term knowledge. 
Overall, discoveries could lead to location of additional sites, but destruction of artifacts would represent a 
long-term loss. 


Consumption of offshore oil would be a short-term use of nonrenewable resources. Economic and social 
benefits could accrue from the availability of oil. Consumption would decrease the Nation’s current 
dependency on oil imports and create short-term benefits. If additional petroleum resources were discovered 
and developed in the sale area, the proposed production system would enhance future extraction. 


Oil production in the Navarin Basin sale area would provide a short-term, critically needed energy source 
and, perhaps, provide time either for the development of long-term, alternative-energy sources or substitutes 
for petroleum stocks elsewhere in the Nation. Petroleum development in this area also could mean the 
irretrievable loss of some fisheries production. 
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1, Minerals Resources: The mean resource estimate for the proposed action (base case) 
is 450 MMbbls of oil. Should these resources be discovered and produced, they would be consumed. 


2. Biological Resources: Even if a small area were involved in relation to the total sale 
area, platform placement and pipeline construction could cause an irreversible loss of benthic habitat to 
various shellfish and mollusk groups. If pipelines remained in place beyond the production years of the area, 
this same benthic habitat could be irretrievably altered, although the alteration probably would not be 
detrimental to benthic shellfish and mollusk populations. 


Should an oil spill associated with this sale occur, fish and invertebrates, marine and coastal birds, pinnipeds, 
polar bear, and sea otter, and nonendangered cetaceans contacted could be lost. Construction of onshore 
facilities couid result in degradation of nesting habitat and displacement of seabirds from important nesting 
areas. Displacement could become irretrievable if permanent alterations of the environment were 

setained by such activiti 


Increased air and ship traffic and onshore activities, as well as potential habitat degradation or reduction in 
available food, resulting from oil and gas industry operations, could displace birds, pinnipeds, polar bear, sea 
otters and non-endangered cetaceans into less favorable environments with population-level reductions 
possible. Displacement could become irretrievable if permanent alterations of the environment were 

iatained by such activiti 


Endangered species could be subjected to irreversible effects from oil spills, disturbance due to noise 
associated with oil and gas activities, and/or loss and alteration of habitats due to facility development. Such 
effects could lead to a long-term loss of individual members of endangered species. 


3. rye tems: Community-subsistence 
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locally used habitat or by the reduction of resources through the modification of favorable habitat. The 
displacement could be irretrievable if the effects were maintained over time. The proposal could contribute 
to irreversible changes in cultural values and orientations. 


4. Economic Resources: The loss of commercial-fishing harvests would have an 
irreversible and irretrievable effect on the economy. If uncompensated, any loss of fishing gear attributed to 
the proposal would be irretrievable and irreversible. 


5. Archaeological Resources: The destruction of archaeological resource sites could result 
in a possible irreversible and irretrievable loss of information about prehistoric human occupancy of the area. 
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Natural gas also may be discovered in the Navarin Basin Sale 107 area during exploration drilling. Although 
gas resources are assumed not to be economic to develop during the time of the lease (see Appendix A), 
they may be developed and produced in the future. Leases containing nonassociated natural gas that may be 
recovered in the future probably will be retained by the leaseholder. Associated and dissolved gases that are 
recovered along with the crude oil are expected to be reinjected or used as fuel, depending on the amount 
recovered. Hence, the effects of potential gas development and production on the environment of the Sale 
107 and adjacent areas are described in this section. 


Additional facilities and infrastructure would be needed if natural gas is developed and produced. The gas 
could be produced through additional wells drilled from existing oil-production platforms or from gas- 
dedicated production systems. Natural gas from production platforms would be transported via a 300-mi 
pipeline to a liquefied natural gas (LNG) facility on St. Paul Island. The LNG facility would require about 
200 acres of land. The LNG would be shipped by 135,000-m* LNG tankers directly to Pacific Rim markets. 


The effects of natural gas development and production on biological resources, social systems, and physical 
regimes of the Sale 107 and adjacent areas might be caused by gas blowouts; installing offshore pipelines and 
gas-production systems; LNG facilities; an LNG spill; marine, surface, and air transportation; and 
construction activities. 


In the unlikely event that a gas blowout occurred, it would probably not persist for more than 1 day and 
would release about 20 million ft?/day of gaseous hydrocarbons (Sec. IV.B.2). A hazardous plume of gas 
could extend downwind for about a km but would quickly dissipate once the blowout ceased. The amount of 
vapors released by such a blowout would be less than that evaporated from an oil spill of 1,000 bbl. A 
discussion of the effects of an LNG spill is contained in Section IV.L. 


1. Effect on Air Quality: The primary air pollutant resulting from natural gas 
development and production would be VOC, of which more than 90 percent can be controlled by existing 
technology. Emissions would be controlled at the source. Facilities would be required to meet Federal and 
State of Alaska air quality standards. The emissions from gas-production platforms and storage-and- 
treatment facilities would be analogous to those discussed in Section IVJ.6. of the Norton Basin Sale 100 
FEIS (USDOI, MMS,1985c). The emissions from any gas blowouts (principally VOC) would be quich|y 
evaporated or burned and dissipated by winds with minimal effect on air quality (USDOI, MMS, 1985c). 
Development drilling and platform and pipeline installation associated with natural gas resources would result 
in additional emissions of CO, SO,, NO,, and VOC. These emissions would be from the same kinds of 
sources as oil development and production activities. On an energy-equivalent basis, production and offshore 
processing of natural gas emits fivefold fewer of the air pollutants than does oil production and processing. 
The amount of activity and emissions is expected to be less than for oil-related activities. The estimated level 
of effect on air quality resulting from natural gas development and production is expected to be LOW. 


2. Effects on Water Quality: Natural gas development and production would cause 
degradation of water quality as a result of platform and pipeline siting, and the discharge of drilling muds 
and cuttings. 


Sediment resuspension and bottom disturbance are likely to occur as the result of platform siting, and 
pipeline construction. The amount of disturbance-associated gas-platform siting and drilling would be 
negligible and restricted to the area immediately around the activity. Sediment levels would likely be reduced 
to background levels within several hundred meters downcurrent. 


Resuspension and seafloor disturbance associated with offshore-pipeline construction would occur along the 
entire 300-mi route. Assuming that the pipeline would be installed in a treach 6 or 7 ft deep and 15 to 20 f 
wide, approximately 682,000 ft” of sediment would have to be dredged and backfilled for each mi of pipeline. 
The effects of trenching would be local and would occur only during periods of construction. 
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Gas-production-well drilling would cause additional drilling muds and cuttings to be discharged; however, 
drilling muds would be recycled between oil and gas wells on the same platform. Production of an associated 
gas cap above an oil zone would result in no additional discharge of formation waters beyond that anticipated 
for oil development. The expected level of effect on water quality resulting from natural gas development 
and production is expected to be VERY LOW both locally and regionally. , 


3. Effects om Fisheries Resources: If a natural gas blowout occurred--with possible 
explosion and fire--fish in the immediate vicinity (less than 100 m) probably would be killed. Such a blowout 
is not expected to last more than 1 day. Natural gas and condensates that did not burn would be highly toxic 
and would kill any organisms exposed to high concentrations. However, a plume of natural gas vapors and 
condensates would be dispersed very rapidly from the blowout site and would not be expected to be 
hazardous for more than 1 km downwind or for more than 1 day. It is not likely that the plume would affect 
any fish except individuals present in the immediate vicinity of the blowout. In order to affect these 
organisms, the blowout would have to occur below or on the surface of the water. Trenching activities 
associated with laying 300 mi of gas pipeline would have virtually no adverse effect on fish. The estimated 
level of effects on fisheries resources resulting from natural gas development and production is expected to 
be VERY LOW. 


4. Effects on Marine and Coastal Birds: The most likely effects on marine and coastal 
birds associated with natural gas development and production would include some habitat alterations and 
noise and disturbance from air-support traffic between the production platforms and the air-support base at 
St. Paul. Activities which could result in disturbance effects in marine bird populations would be 
concentrated on St. Paul Island, the location of air-support facilities. Helicopters supporting oil activities are 
not likely to overfly major seabird nesting areas. Colonies in the vicinity of Ridge Wall, Zapadni Point, 
Tolstoi Point, south of Village Cove, and Polovina Point are those most likely to be affected frequently by 
fixed-wing air traffic. Disturbance to marine birds in pelagic waters from cither aircraft or ships is expected 
to be low. These effects would be similar to those noise and disturbance and habitat effects associated with 
oil development and production. 


If there were a natural gas blowout with an explosion and fire, birds in the immediate vicinity would be 
killed. Blowouts of natural gas condensates that did not burn would be dispersed very rapidly at the blowout 
site; thus, it is not likely that highly toxic fumes would affect birds or their food sources except those very 
near the source of the blowout. 


The estimated effects on marine and coastal birds resulting from natural gas development and production are 
expected to be MODERATE. 


5. Effects on Pinnipeds, Polar Bear, and Sea Otter: The most likely effects of natural gas 
development and production on pinnipeds and polar bears would come from air traffic between production 
platforms and the support base at St. Paul Island and from platform and pipeline construction. The air 
traffic associated with gas production would be an additional source of noise and disturbance on marine 
mammals. The effect of natural gas generated noise and disturbance is likely to be very brief and result in 
only a temporary displacement of some marine mammals along flight paths. 


The effect of installing gas-production platforms and laying gas pipelines would be similar to the effect of 
analogous oil-related activities. These activities would temporarily alter the availability of some food 
organisms near the gas-production facilities and the pipeline. Although the effect would be additive to the 
habitat alterations associated with oil development, the changes in availability of some food organisms of 
marine mammals would be short term and local. 


If there were a natural gas blowout with an explosion and fire, marine mammals in the immediate vicinity 
would be killed, particularly if the explosion occurred below the water surface. Natural gas and condensates 
that did not burn would be highly toxic and would kill any organism exposed to high concentrations. 
However, natural gas vapors would dispersed very rapidly at the blowout site; thus, it is not likely that highly 
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toxic fumes would affect any marine mammals except individuals present in the immediate vicinity of the 
blowout. For any marine mammals to be exposed to lethal concentrations of gas, the blowout would have to 
occur below or on the water surface. 


The short-term and local effects from noise and disturbance, platform- and pipeline-installation activities, and 
blowouts resulting from natural gas development indicate that the effects on pinnipeds and polar bear are 
expected to be MODERATE for fur seal and LOW for walrus, ice seals, harbor seals, and polar bear, and 
VERY LOW for sea otter. 


6. effe: : | scies: Effects on endangered and threatened 
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pipeline, aircraft and support vessels, and blowouts. Noise and disturbance effects resulting from gas 
development and production activities would be similar and no greater than those associated with oil 
development and production. 


If a natural gas blowout occurred--with possible explosion and fire--endangered whales and threatened Steller 
sea lions in the immediate vicinity may be killed. Natural gas and condensates that did not burn in the 
blowout would be toxic and may kill any organisms exposed to high concentrations. However, natural gas 
vapors and condensates would be dispersed very rapidly from the blowout site. 


It is not likely that they would affect any endangered whales or sea lions except individuals in the immediate 
vicinity of the blowout; in the case of a platform blowout it is not expected that endangered whales would 
often be found nearby. 


For a whale or sea lion to be exposed to lethal concentrations of gas vapors or condensates, the blowout 
would have to occur below or at the surface of the water and not from the top of the production platform. It 
is conceivable, although unlikely, that a gas blowout under ice cover would result in the formation of gas 
pockets under the ice. Should whales surface and breathe in these pockets, they would be exposed to 
concentrated gas vapors. After several minutes of repeated inhalation, whales might become sufficiently 
disoriented to impair their ability to find an uncontaminated breathing hole. The threat would decrease over 
a period of weeks or months, as the gas percolated through brine channels in the ice to be released into the 
atmosphere (Milne, 1977). The greatest vapor concentrations would likely occur if a blowout occurred 
during the winter months, a period when bowheads are present in the Navarin Basin. Other endangered 
whales are not present during the winter months. During the spring, the rate of gas dissipation through ice is 
most rapid and would tend to reduce the time period when exposure might occur. 


The short-term and local effects of gas development and production activities and blowouts indicate that the 
estimated level of effect on endangered and threatened species is LOW for right, bowhead, fin, and 
humpback whales and Steller sea lions and VERY LOW for gray and sperm whales and short-tailed 
albatross. 


7. Effects on Nonendangered Cetaceans: Effects on nonendangered cetaceans could occur 
from noise and disturbance associated with siting platforms, development drilling, laying pipeline, aircraft and 
support vessels, and blowouts. Noise and disturbance effects resulting from gas development and production 
activities would be similar and no greater than those associated with oil development and production. The 
effects of a natural gas blowout on nonendangered cetaceans would generally be the same as described for 
endangered and threatened whales in Section IV.L.6. 


The short-term and local effects of gas development and production activities and blowouts indicate that the 
expected level of effect on nonendangered cetaceans is expected to be LOW. 


8. Effects on the Commercial Fishing Industry: Natural gas development and production 
could affect commercial fishing operations in the Bering Sea due to the loss of fishing area or gear due to the 
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presence of offshore platforms and pipelines and the loss of fixed fishing gear due to seismic surveys and 
increased vessel traffic. 


Development of natural gas resources would require a 300-mi (480 km) pipeline to transport natural gas to 
an LNG facility on St. Paul Island. Assuming that trawling would not be done within 0.8 km of the pipeline, 
768 km? of trawl area would be lost. The loss of 768 km?’ of bottom-trawl area would not constitute a 
significant portion of the bottom-trawi area in the eastern Bering Sea. It is possible for midwater trawls to 
be fished across pipelines without mishap although the fishing captains would probably avoid trawling over 
“eli 


Fixed-gear crab fisheries (longlines and pots) could be set relatively close to pipelines and platforms without 
the fear of losing gear or risking vessel collisions. The area lost to pot-fishing gear would be less than the 
area lost to trawling and would be insignificant. 


The effect of seismic surveys and increased vessel traffic on the commercial fishing industry resulting from 
natural gas development would be similar to the effect of analogous oil-related activities. These activities 
could damage commercial fishing gear. Although the effect would be additive to the effects associated with 
ail development, the changes would be minimal. The estimated level of effect on the commercial fishing 
industry resulting from natural gas development and production is expected to be VERY LOW. 


9. Effects on Local Employment: Natural gas development and production would have 
direct effects on employment in the region. A large portion of the employment would be associated with the 
construction and operation of an LNG facility on St. Paul Island and construction of a gas pipeline. 
Employment would rise rapidly during facility construction, peaking at about 700 jobs. After completion of 
the plant, the number of jobs would drop rapidly and remain at about 300 jobs. These jobs would be 
associated with operation of the LNG plant and tugboat operation in support of LNG tankers. About 20 of 
the construction jobs and about 50 of the 300 long-term jobs would be held by residents of St. Paul Island. 
addition to the economic base of St. Paul. The possibility of significant revenues for the city of St. Paul from 
property taxes on an LNG plant would be a potential benefit to the local economy if the city were to assume 


property-tax authority. 


A small number of residents of St. George Island might share in the onshore and offshore jobs resulting 
from natural gas development and production, principally by moving or commuting to St. Paul. Current and 
future unemployment is high, and reductions in joblessness would occur in both communities if natural gas 
development and production occurred. Natural gas development and production, with a 200-acre LNG plant 
located on St. Paul Island, would result in a level of effect on local employment on St. Paul Island much 
greater than the moderate level resulting from oil development and production in the base case. The level of 
effect on local employment resulting from natural gas development and production is expected to be high on 
St. Paul Island and LOW on neighboring St. George Island. The level of effect on local employment in 
Unalaska is expected to be LOW. 


10. Effects on Subsistence-Harvest Patterns: Effects on subsistence-harvest patterns from 
natural gas development and production could occur from natural gas blowouts, noise and traffic disturbance, 
and construction activities. The effects on biological resources harvested for subsistence purposes from an 
LNG spill are discussed in Sections IV.L.2 through IV.L.5. The effects on subsistence-harvest patterns from 
an LNG spill are discussed in Section IV.L.6. The effects of a natural gas blowout would be short term and 
localized and would not be likely to have any measurable effect on the regional populations of any given 
subsistence resource. Although there would be disruption to subsistence harvests in the area of a blowout, 
the long-term consequences of a natural gas blowout to subsistence-harvest patterns should be insignificant. 


The effects of installing and constructing gas-production platforms and laying gas pipelines could be similar 
to the effects of installing and constructing oil-production platforms and pipelines. Air and boat traffic would 
be additional sources of disturbance to subsistence harvests, but this level of disturbance would be no greater 
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than that of oil-development- and -production activities. Construction of platforms and/or pipelines in the 
vicinity of favorable halibut fishing grounds could affect commercial and subsistence fishing on the Pribilof 
Islands if local conflicts could not be mitigated, but the likelihood of such events happening is expected to be 
low. 


Population associated with air-support and LNG terminal-facility construction and operation would be 
expected to have very low effects on subsistence hunting and fishing on the Pribilof Islands. Although a great 
number of enclave and transient workers would be involved in such operations, factors such as the lack of 
subsistence need, the lack of mainland fish and wildlife species, and a prohibition of marine mammal hunting 
by Federal law suggest that long-term effects on subsistence harvests should not be realized. It is assumed 
that the LNG plant and terminal would be sited so as to avoid or easily mitigate potential adverse effects 
from noise and other disturbance factors to seabird and fur seal rookeries located on St. Paul Island. 


In that natural gas production is not expected to significantly affect the Pacific walrus population, the 
subsistence-harvest patterns of St. Lawrence Island residents are not expected to be affected. 


Consequently, the short-term and local effects that blowouts, noise and other disturbance, and construction 
activities might have on subsistence-harvest patterns resulting from natural gas development and production 
are expected to be MODERATE in St. Paul and St. George and VERY LOW in Unalaska, St. Lawrence 
Island, and elsewhere in western Alaska. 


11. Effects on Sociocultural Systems: Effects on sociocultural systems are due to changes 
in employment and population levels, levels of industrial activity, and effects on subsistence-harvest patterns. 
In the event of natural gas development and production in the Navarin Basin, there would be an increase in 
employment and population associated with offshore and onshore construction, offshore production activities, 
and onshore LNG facility operation. Because of these factors, effects on the sociocultural systems of 
Unalaska should be only marginally greater than those estimated for oil development and production, since 
Unalaska remains in no more than a marine-support role. Siting an LNG terminal on St. Paul Island, 
however, could cause increased sociocultural change compared with the base case, and perhaps nearer the 
level of effects forecast for the high case. 


Although effects from natural gas operations are expected to be minimal on subsistence resources, the social 
organization in St. Paul would be expected to be altered due to the population growth, interaction with a 
sizeable onshore and offshore work force, and a generally higher level of industrial activity on the island. A 
more diversified and stratified community would be created. Kin groups, task groups, and sharing networks 
would be disrupted with a trend toward displacement. There also could be a change toward displacement of 
Aleut cultural values and orientations as the population grew, more employment opportunities became 
available, and interaction with outside workers occurred. Sociocultural effects are expected to be long term 
and demonstrate a trend toward the weakening and displacement of traditional Aleut social organization 
based on kinship relations and the cultural values associated with family, subsistence, cooperation, sharing, 
and the Orthodox religion. 


The close ties between St. George and St. Paul families and the number of Aleut residents likely to travel 
from St. George to St. Paul to work would be likely to cause effects on the sociocultural systems in St. 
George similar to those found on St. Paul: long-term disruption but without a trend toward displacement of 
sociocultural systems. The level of effect on sociocultural systems from natural gas development and 
production is expected to be VERY HIGH in St. Paul, MODERATE in St. George, LOW in Unalaska, and 
VERY LOW on St. Lawrence Island. 


12. Effects on Archaeological Resources: Offshore archaeological resources could be 
affected by activities associated with gas-production-platform and pipeline installation. Development of a 
300-mi gas pipeline between production platforms and a LNG facility on St. Paul Island could affect 
archacological resources around the Island. There are areas around the Pribilof Islands containing a high 
probability of human habitation sometime in prehistory (Dixon, Sharma, and Stoker, 1976). The pipeline 
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could cross sections of the ocean floor where there could be ancient resources. Activities such as plowing 
probably have little effect on offshore archacological resources. Based on the MMS Archacological Analysis 
it is not probable that prehistoric sites would be found in the sale area. 


Onshore archacological resources on St. Paul Island could be affected by activities associated with 
development of an LNG facility. Disturbance of archaeological resources could occur at the time of 
construction of the LNG facility and pipeline. Disturbance also could occur as a result of activity associated 
with accidents such as a blowout or explosion. Cleanup after such accidents could result in disturbance by 
graders or bulldozers being transported to the accident site. 


The effects on archaeological resources resulting from natural gas development and production are expected 
to be LOW. 


13. Effects on Land Use and Coastal Management: The level of conflict with the land use 
plan of Unalaska resulting from natural gas development and production is not expected to be greater than 
the effect resulting from oil development and production. 


Natural gas development and production would affect land use on St. Paul Island due to the siting of an 
LNG facility. While St. Paul’s Comprehensive Plan designates a site for industrial activity, the zoned acreage 
available to accommodate the 200-acre LNG facility seems less than adequate. Currently, there are 
approximately 260 acres of available public land use areas designated for facilities and services. St. Paul 
would probably need to rezone an estimated 183 acres of this land to support the LNG facility. About 37 
acres would be needed to provide additional airport facilities and a worker enclave. The development of 
natural gas resources would have a moderate effect on the land use of St. Paul Island. 


Developing an LNG facility on St. Paul Island could lead to conflicts with St. Paul’s CMP if inadequate land 
were available within the development corridor and the guidance provided in Policy 4 were not followed. 
This policy directs all development that occurs outside the development corridor to be on land that is 
adjacent to or near existing development within the corridor. 


Conformance with this policy is not precluded by the scenario. This level of effect is similar to the onshore 
effects identified for oil and gas activities in the high case. 


Effects to resources using offshore habitat and seacliff habitat are similar to those of the proposal. Thus, 
conflict with the statewide habitat standard comparable to that in the base case is anticipated. Potential 
conflict with the statewide standard for geophysical hazards also would be similar to that of the base case. 
Effects in these policy areas would not lead to a level of effects greater than that estimated for the base case. 
The level of effect on land use and coastal management plans from natural gas development and production 
is expected to be HIGH in St. Paul and LOW in Unalaska. 
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L. Analysis of a Liquid Natural Gas Spill 


This section describes the effects of an accidental liquified natural gas (LNG) spill resulting from an LNG 
tanker casualty and the failure of an onshore LNG storage tank. 


LNG is one of several gases that can be transported in reduced volume as a liquid (volume reduction factor 
= 600). Because of its properties, such as flammability, volatility, and extremely low temperatures (-260°F), 
there is concern regarding the transportation and storage of this material. LNG is composed of 98.68 
percent methane and ethane and .039 percent propane, butane, and pentane although this may vary. 


The only major spill associated with LNG took place in October 1944 in Cleveland, Ohio (USDOT, USCG, 
1980; Marks, 1983; USGAO, 1978). However, it should be noted that the technology related to commercial 
LNG operations was fairly new at that time. The apparent cause of the Cleveland spill was corrected, and, 
since then, considerable improvements have been made in LNG safety, including advances in cryogenic 

technology, metallurgy, storage techniques, tanker construction, warning systems, and navigational systems. 


Tanker-Casualty-Spill Scenario: The general assumptions for this offshore LNG spill are based on a high- 
energy collision between an LNG tanker and another ship. This collision would take place at sea after the 
tanker had onloaded approximately 125,000 m* of LNG. Assumptions regarding this spill scenario are: 


° As a result of the collision, the entire contents of one cargo tank (25,000 m*) would be released. 
Two tanks could be ruptured simultaneously. However, the entire contents would not be rapidly 
released (USDOT, USCG, 1980). 


° In the case of a high-energy collision, the LNG probably would ignite within seconds. 


If there is no immediate ignition, a layer (up to several feet in depth, depending on local conditions) of 
supercooled fluid could form and travel a considerable distance (5-20 mi) before its concentration falls below 
the lower flammable limit of 5 percent (USDOT, USCG, 1977). When spilled on water, LNG floats and 
continuously spreads while vaporization occurs. Vaporization also produces an oxygen-deficient atmosphere. 
Some boiling turbulance would likely result where released LNG contacted salt water. The actual extent and 
duration of these potential effects are dependent, to a considerable degree, on local weather conditions 
(wind) following a release. If an ignition source is contacted when the concentration level is between about 5 
and 15 percent, the vapor cloud would ignite and burn, with the flame traveling back towards the originating 
source. An LNG fire on water would be brief but intense. Due to the continuous rate of vaporization on 
water, a pool fire would burn very rapidly and produce an extremely high thermal-radiation rate. 


Storage-Tank-Spill Scenario: The general assumptions for this hypothetical onshore spill are based on the 
rupture of a storage tank containing 90,000 m* of LNG. The greatest concerns would be the quantity of 
LNG being released and the ability of the protective dikes surrounding the storage tanks to contain all the 
spilled material. 


If the spill extended beyond the containment area, factors such as weather conditions (wind), topographic 
features in the downwind direction, and site location would have a bearing on the behavior of the LNG vapor 
cloud. Since LNG vapor initially has a greater density and is colder than air, the influence of gravity flow 
would cause the cloud to move over uneven terrain to lower elevations (Morgan, 1984). The general 
assumptions for this spill scenario are: 
° The LNG terminal and storage tanks would be located on a remote section of the coastline of St. 
Paul Island away from the town and important biological areas. For safety purposes, the facilities 
would be located as far as possible from any populated area. 


° The 90,000 m* of LNG in the storage tank would not be released instantaneously. The spill would 
originate from a slow leak. 
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© Containment dikes would be located around each storage tank. The area within the dikes would 
contain all 90,000 m* of LNG and still have a 4-ft freeboard on the dike. 


° Containment dike fails and approximately 30,000 m* of LNG spills over the remaining structure. 


1, Effects on Air Quality: The release of LNG, whether from a tanker collision or a ruptured 
storage tank, would have similar effects. Since LNG vapor is denser and cooler than air (-260°F), the vapor 
cloud tends to flow to lower elevations. If ignition does not occur, the LNG cloud would be transported by 
winds and continue spreading and vaporizing until it eventually dissipates nto the atmosphere. The LNG, 
which is primarily composed of methane and ethane, is excluded from air-quality regulation and control by 
EPA policy (42 FR 35314, Table 1), and because of the nonreactiveness of its constituents in ozone 
formations. 


The major threat from an LNG spill, in addition to the supercooled vapor cloud, would be possible ignition 
and the resulting LNG fire. Vaporizing and burning LNG from a tanker or storage-tank spill would be 
categorized as an accidental or short-time upset. Burning LNG would affect air quality by reducing the 
gaseous hydrocarbon portion of LNG (predominantly, methane and ethane) by 99.98 percent. The burning 
of 25,000 m? of LNG that could result from a tanker collision could result in the following levels of pollutants 
being released into the atmosphere: 0.40 t of nitrogen oxides, 0.08 t of carbon monoxide, 0.04 t of total 
suspended particulates, and 0.032 t of hydrocarbons. Such small releases would not approach the standards 
limitations and would have very small short-term (LOW) effects on air quality (see Table IV-25). 


2. Effects on Fisheries Resources: The effects of an LNG spill would be limited to the air/water 
interface over a very small area (less than 20 linear mi). Because fisheries resources are widely distributed 
throughout the Bering Sea, a negligible fraction of the total fish populations would be contacted by a spill. 
Eggs and larvae inhabiting the upper 10 cm of the water column could possibly suffer mortality if an LNG 
spill ignited and burned, but the limited area affected by a spill would be miniscule compared to the broad 
horizontal and vertical distributions of the life stages. Therefore, the effects of LNG spills are expected to be 
very low for fisheries resources. 


3. Effects on Marine and Coastal Birds: Birds contacted by supercooled LNG may experience a 
rapid decline in body temperature resulting in death. This effect could be accelerated by boiling turbulence 
which causes greater skin contact by the supercooled gas. Birds trapped in the vaporized gas layer probably 
would die from asphyxiation in the oxygen-deficient atmosphere. Ingestion of the condensate or inhalation of 
the vaporized gas could cause toxic efiects which ultimately are lethal. Death from overpressure generated 
by exploding gas or burning if ignition occurs also are potential results. Burning of vaporized gas in the 
vicinity of a cliff utilized by nesting seabirds could result in much greater mortality than if it were to occur at 
sea. 


The presence of an LNG facility on St. Paul Island could place at risk birds using inshore waters (50 m). 
Populations would be most vulnerable in late spring, summer, and fall when large numbers of seabirds are 
arriving, attending, or departing the colonies. A spill of 25,000 m* of LNG may spread over 30 km’, 

satenticlly contesting 15800 Vins (04, S0n/ftas*) ta to vidtalty of St. Pasi darian, the nection soscen. 
Mortality could rise above this level if additional thousands were to die from the effects of explosion and fire 
should a spill reach the vicinity of a large colony. Depending upon species affected, this could comprise as 
much as 10 percent of the St. Paul segment of the regional species population and result in a high level of 
effect. Likewise, in the Unimak Pass area, a moderate to high level of effect from an LNG release 
potentially could occur in any season. Elsewhere, densities suggest that LNG effects would be low. 


4. Effects on Pinnipeds, Polar Bear, and Sea Otter: Release of LNG results in a spreading layer 
of supercooled fluid which could travel as far as 15 km. Vaporization of the fluid yields a flammable mixture 
of gases with the accompanying risk of explosion and burning. Combustible materials could be ignited at 
distances of 1,000 ft or more by the burning gas. Vaporization also produces an oxygen-deficient atmosphere 
which, © spread over an extensive area, could cause eephysiation. Marine mammals contacted by 
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Table IV-25 


25,000 Cubic Meters (883,392 ft’) 
of Liquid Natural Gas 
Emission Factor’ Metric Tons 

ge pry of 
Pollutant 100,000 ft" of LNG) Pollutant 
Nitrogen Oxides (NO_) 100 0.400 
Carbon Monoxide (CO) 20 0.080 
Total Suspended Particulates (TSP) 10 0.040 
Hy¢rocarbons 8 0.032 


Source: USDOI, MMS, 1986. 
V  Emission factor derived from EPA (1977) (Table I. 4-1). 


supercooled LNG could experience a substantial decline in body temperature leading to death. Ingested 
condensate or inhaled vapors could cause toxic effects which ultimately are lethal. 


The presence of an LNG facility on St. Paul Island could place at risk fur seal populations, primarily in 
summer and fall. A spill of 25,000 m* could spread over 30 km*, more than sufficient to surround a large 
rookery area (e.g., Northeast Point, St. Paul Island), resulting in a moderate level of adverse effects during 
these periods. LNG tankers visiting St. Paul during the production phase are likely to increase the at-sea risk 
associated with lease operations. At sea, a tanker could release at least 25,000 m’ of LNG in a collision with 
another vessel, or in a tank failure. Effects of such an occurrence are likely to be most severe in the vicinity 
of the Pribilof Islands and in the Pribilof/Unimak Pass corridor, and the Unimak Pass area in summer and 
fall (year-round potential for harbor seals and sea otter) but are not expected to exceed a low level. Overall, 
LNG accidents are rare, and while natural gas platform blowouts do occur, the relatively low density of 
pinnipeds and polar bears in the sale area suggests that effects are low. 


“11ects On FE ore ‘Breatened Specic d Nonendangered Cetaceans: An LNG 
tanker collision occurring between St. Paul and Unimak Pass that resulted in a spill would not be expected to 
contact sperm or bowhead whales, as they gencrally do not occur in this area. Effects to the other 
endangered whales are expected to be minimal due to the rapid evaporation rate of spilled LNG and the low 
density of these species in the area. However, should a whale encounter the spilled, supercooled fluid, some 
short-term effects could be expected. Loss of prey and localized freezing of contacted skin could occur. 
Ingested condensate or inhaled vapor could cause toxic reactions which ultimately would be lethal. If an 
explosion and fire result from the collision, whales would not be affected, as it is not reasonable to expect 
them to remain in the vicinity of a fire. It would be expected that endangered whales would be more 
adversely affected by the noise generated by the approximately 92 trips per year (between St. Paul and 
market) of LNG tankers. Effects are likely to be low to whales expected to occur in the area (gray, fin, 


humpback, and right) and very low to those whales not in the area (sperm, and bowhead). 


The presence of an LNG facility on St. Paul Island could place at risk sea lion populations, primarily in 
summer and fall. Sea lions contacted by supercooled LNG could experience a substantial decline in body 
temperature leading to death. Ingested condensate or inhaled vapors could cause toxic effects which 
ultimately are lethal. Vaporization also produces an oxygen-deficient atmosphere which, if spread over an 
extensive area, could cause asphyxiation. Sea lions are concentrated on Walrus Island, 15 km east of St. 
Paul, and, thus, due to the distance may experience only low effects in the event of an LNG incident. 
However, LNG tankers visiting St. Paul during the production phase are likely to increase the at-sea risk 
associated with lease operations. At sea, a tanker could release at least 25,000 m’ of LNG in a collision with 
another vessel, or in a tank failure. The level of effect would depend on the proximity of the LNG tanker 
release to concentrations of sea lions. Effects of such an occurrence are likely to be most severe in the 
vicinity of the Pribilof Islands (especially Walrus Island) and in the Pribilof/Unimak Pass corridor in summer 
and fall, and effects could range from low to high, but are expected to be moderate. 


Endangered birds are rarely in this area, but if they should contact LNG, they could undergo a rapid decline 
in body temperature leading to death. The short-tailed albatross would be more likely to inhale vaporized 
gas and experience possible asphxiation rather than landing on the water where the supercooled fluid is likely 
to occur. Since endangered birds are seldom in the area where a collision is likely to occur, effects are 
expected to be low. 


Nonendangered cetaceans would be at similar risks from an LNG spill. Most nonendangered cetaceans are 
not expected to be in the area where contact with the supercooled fluid from a spill could occur. Therefore, 
effects to nonendangered cetaceans are likely to be low. 


6. Effects on Subsistence-Harvest Patterns: The LNG spill scenarios speculate on events 
occurring at sea from an LNG tanker-collision incident or on St. Paul Island with the partially contained 
rupture of an LNG storage tank. As shown in the biological analyses, the possibility of effects is presumed 
highest in and around the Pribilof Islands. 
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On St. Paul Island, the scenario assumes that the LNG terminal and storage tanks would be located on a 
remote section of the coastline away from the community of St. Paul and away from important biological 
areas such as bird or fur seal rookeries. Considering the biological productivity of the island, however, it may 
be difficult to avoid all possible important marine and onshore habitats. An onshore explosion and fire in a 
coastal area during the nesting season could cause high mortality to seabirds using inshore waters and 
produce moderate effects to marine and coastal bird populations. Offshore, the burning of vaporized gas 
would be more likely to produce effects to marine and coastal birds if it took place in the vicinity of a cliff 
used by nesting seabirds than if it occurred at sea. The net effect for subsistence on St. Paul Island from 
either onshore or offshore incidents, however, should be no more than low because of the large numbers of 


Fur seals and sea lions in the vicinity of the Pribilof Islands and in the Pribilof/Unimak Pass corridor could 
be affected most from an LNG tanker incident at sea during breeding and rearing seasons, but effects from 
such an occurrence would not exceed a low level. The onshore LNG spill could produce moderate effects to 
the fur seal population if the gas surrounded a large fur seal sbokery. There could be low effects to sea lions 
from the onshore spill. Such biological effects to these important subsistence resources could prodice 
moderate effects to subsistence-harvest patterns on St. Paul Island. 
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M. Effects of a Very Large Oil Spill Near the Pribilof Islands 


A very large oil spill is a very low probability event but has the potential for very high effects on the 
environment. Such a spill is analyzed to indicate what could happen if such an event occurred. The potential 
effects are analyzed for a very large spill on a representative area of sensitive resources in the Bering Sea. 
The Pribilof Islands were chosen for this analysis based on the diversity of exposed sensitive resources 
considered representative of their particular region. The Pribilof Islands, located approximately 480 
kilometers from the Alaskan mainland and 290 km north of the Aleutian chain, serve as a breeding and 
haulout area for over 800,000 northern fur seals and contain even greater populations of nesting sea birds. 
The selected area is to be affected by a very large spill with characteristics identified in the following 
scenario. 


1. Tanker-Spill Scenario: A nearshore tanker spill occurs with onshore winds in August. 
The 150,000 DWT tanker releases about 1,000,000 bbl of crude oil intermediate in composition between 
Prudhoe Bay and Cook Inlet crude oil. Weather conditions hamper cleanup activities and the oil is rapidly 
washed ashore, contacting the coastline within hours and affecting the exposed portion of the area within 60 
days after its release. 


Tables E-13 through E-18 in Appendix E give conditional probabilities of spills reaching individual land 
segments and biological resource areas within 3, 10, and 30 days from hypothetical launch points. If a spill 
occurs near St. Paul Island, Table IV-26 presents a summary of the probabilities from Tables E-13 through 
E-18 that individual land segments and biological resource areas would be contacted. 


For an instantancous spill, the 61 percent for land segment 146 means that if such a spill occurred, there 
would be a 61-percent chance that land segment 146 would be contacted in 3 days. Fer long-duration spills, 
oil would likely be spread along the majority of trajectories radiating from a hypothetical launch point rather 
than along just one trajectory. A long-duration spill would act like multiple smaller spills. For such a spill 
the percentages from Tables E-13 through E-18 in Appendix E must be interpreted differently. The 61 
percent for land segment 146 now means that, if such a spill occurred, 61 percent of the oil remaining (after 
3 days of weathering and cleanup) would be expected to contact land segment 146. 


The very large spill occurs approximately 28 km due cast of St. Paul Island. The current regime in the 
vicinity of this spill is characterized by a counter clockwise eddy with the center in the vicinity of the Pribilof 
Islands. The minimum time for a trajectory to reach shore is an hour. Within an hour, oil begins to come 
ashore on the eastern side of St. Paul Island. By the end of day 10, the oil comes ashore at St. George 
Island. By the end of day 30, oil comes ashore on the southern side of Nunivak Island. 


By the end of day 3, oil reaches biological resource areas 2, 25, and 26. By the end of day 10, no new 
biological resource areas are oiled. By the end of day 30, biological resource areas 18, 23, 28, and 29 are 
oiled. 


Using the oil-weathering model of Payne, Kirstein, and Redding (1983) and the mass balance estimates from 
the Amoco Cadiz spill (Gundlach and Bochm, 1981a) a qualitative mass balance for an oil spill of about 
1,000,000 bbl is presented in Table [TV-27. Most of the oil is dispersed into the water column. A large 
component comes ashore on St. Paul Island with evaporation being the third greatest oil-removal factor. 
After 60 days, the 192,802 bbl represented by the slick is no longer visible as a coherent slick. The remaining 
192,802 bbl is in the form of tarballs and tar particles suspended in the water column. 


As stated in the mass balance, approximately 270,000 bbl would be onshore after 60 days. Sixty-cight 
percent--183,074 bbl--would landfall on the Pribilof Islands. On the Pribilofs, about half of this oil would 
contact wave-cut platforms and rocky headlands--shorelines with low oil-retention capabilities (Gundlach et 
al., 1981). On some of the headlands, spilled oil would be held offshore by waves reflecting off the steep 
cliffs. Oil that impacts the shoreline would be rapidly removed by wave activity during the following days to 
weeks. 
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Table IV-26 
Summary of Conditional Probabilities of Contact Greater Than 0.05 


Percent from Launch Point A19 

Land Segment/ Day 3 Day 10 Day 30 
Biological Resource 

32 n n 01 
33 n n 01 
146 61 45 67 
147 n 01 01 
BIOL. RES. AREA 02 aad oe = 
BIOL. RES. AREA 18 n n 04 
BIOL. RES. AREA 23 n n 01 
BIOL. RES. AREA 25 03 09 15 
BIOL. RES. AREA 26 se -” = 
BIOL. RES. AREA 28 n n 04 
BIOL. RES. AREA 29 n n 03 


Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 


Table IV-27 
Mass Balance of Oil Through Time of a Very Large Oil Spill 
Near the Pribilof Islands 
Day Slick Evaporated Dispersed Sedimented Onshore 
1 828,192" 125,211 21,981 35,359 123,756 
3 655,281 165,581 54,337 38,134 133,472 
10 461,433 208,014 151,172 42,4% 148,529 
30 278,932 241,176 278,427 55,268 193,438 
45 224,729 252,325 321,026 66,390 232,366 
60 192,802 259,946 348,064 77,132 269,963 


Source: USDOI, MMS, Alaska OCS Region, 1989. 


Y In barrels. 


Approximately 13 percent of the oiling would occur on mixed sand and gravel beaches on the Pribilof Islands. 
Oil would primarily be deposited along upper swash lines. Winter ice and storm waves would probably 
-remove oil within 1 to 2 years. 


Approximately 16 percent of the oiling would occur on gravel beaches on the Pribilof Islands. The spilled oil 
would persist primarily in the more sheltered areas between the boulders. Recovery would depend on the 
extent of damage and the prcximity of healthy organisms able to repopulate the area. 


Theoretical calculations of slick size from a spill of about 1,000,000 bbl were investigated using the equations 
of Ford (1985) and Payne, Kirstein, and Redding (1983). Table IV-28 shows the areal extent of a continuous 


The length of shoreline affected is calculated from the equations of Ford (1985). The equation describes the 
median length of coastline affected from empirical studies. Table IV-29 presents calculations of the median 
number of km of coastline which would be potentially affected by a spill of about 1,000,000 bbl. The median 
number of km of coastline potentially affected is greater than the amount of shoreline available in the 
contacted land segments. This indicates there is the potential for 100-percent-shoreline coverage along land 
segments 32, 33, 146, and 147. 


Hydrocarbon concentrations through time in the water column underneath the spill were calculated from 
mass-balance considerations and are summarized in Table IV-30. 


a. § Effects on Air Quality: A very large oil spill is an unplanned accident not 
generally accommodated by air-quality standards. Consequently, the effects of such an oil spill on air quality 
are similar to those described for effects not related to standards for smaller accidental oil spills under the 
base case (Sec. IV.B.2.b) but on a larger scale. The primary effects on air quality would be evaporation of 
gaseous hydrocarbons from the slick and (possibly) smoke from the burning of the slick. Mass-balance- 
weathering calculations (Kirstein, Payne, and Redding, 1983) indicate that of about 1,000,000 bbl (142,800 t) 
spilled evaporation would account for approximately 22,519 t after 3 days, 28,290 t after 10 days, and 32,800 t 
after 30 days. Evaporation thereafter would be negligible. These values correspond to approximately 2,252, 
2,829, and 3,280 t, respectively of VOC released to the atmosphere through time for 3, 10, and 30 days. It is 
expected that although the gaseous hydrocarbons may be carried toward land, they would disperse quickly, 
particularly during the stormy conditions under the very-large-spill scenario. 


If the oil is ignited immediately after spillage, burning could combust 33 to 67 percent of the crude oil or 
higher amounts of the crude oil that could otherwise evaporate. Incomplete combustion of oil injects 
approximately 10 percent of the crude oil into the air as oily soot and lesser amounts of other contaminants 
(Table IV-31). The duration of the burning and fallout of oily soot are expected to be quantitatively greater 
than discussed for the base case. Effects are expected to be temporary but locally intense due to heat and 
coating from soot as the burning slick nears the shore. 


Conclusion: The effect of a very large spill on air quality is expected to be MODERATE. 


b. Effects on Water Ouality: Following the spill the more volatile compounds in 
the slick, particularly aromatic volatiles, would decrease significantly. In situ, cold-water measurements have 
demonstrated that individual compounds in a slick decrease significantly in concentration in hours to tens of 
days. Over the first 10 days of a spill, only about 5 percent of a slick can be expected to dissolve (Butler, 
Morris, and Sleeter, 1976, as cited by Jordan and Payne, 1980). High-dissolution rates of aromatics from a 
slick, and accumulation in the underlying water, occur in the first few hours of a spill. By the time dissolved 
oil has worked down 10 m in the water column, it would have been diluted and spread horizontally about 
10,000 m. The slick would have become patchy, with a total area containing widely scattered patches of oil 
being orders of magnitude larger than the actual surface area covered by oil. Horizontal advection changes 
the water under the slick continuously, and aromatics do not continue to accumulate in the same water. The 
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Table IV-28 
Area of Discontinuous and Thick Slick From a Very Large Oil Spill 
of about 1,000,000 Barrels Near the Pribilof Islands 


Day Median Area of Area of Thick Slick” 
Discontinuous Slick” 
1 104°/ 17 
3 402 24 
10 1,743 39 
30 6,324 59 
45 10,126 69 
60 14,143 16 


Source: USDOI, MMS, Alaska OCS Region, 1989. 


“ Calculated from Ford (1985). 
2/ Calculated from Payne, Kirstein, and Redding (1983). 
¥Y Square kilometers (km’). 


Table IV-29 
Median Number of Kilometers of Coastline Which Would be Affected 
by a Spill of about 1,000,000 Barrels Through Time 


Day Coastline Available Potential Amount of Potential 
Along Trajectories Coastline Affected” Coverage 

1 737 516 100% 

3 127 481 100% 

10 127 441 100% 

30 247 389 100% 

45 unknown 370 unknown 

60 unknown 357 unknown 


Source: USDOI, MMS, Alaska OCS Region, 1989. 


” Calculated from Ford (1985). 
*/ Median number in kilometers (km). 


Table IV-30 
Water-Column Concentrations of Dispersed Oil Resulting From a 
Very Large Oil Spill near the Pribilof Islands 


Concentrations in Water Column Below Discontinuous Slick” 


At end of: lday 3day 10 days 30 days 45 days 60 days 
Average 

concentration 

if all dispersed 

in top 80 meters: 036” 023 0.13 0.07 0.05 0.04 


Source: USDOI, MMS, Alaska OCS Region, 1989. 


Vv Measured in ppm. 
Table IV-31 
Emissions from Burning a Very Large Oil Spill 
of about 1,000,000 Barrels 

Pollutant Metric Tons of Pollutant 
Total Suspended Particulates (TSP) 1,365 

Sulfur Dioxide (SO,)”” 9,030 

Volatile Organic Compounds (VOC)” 53 

Carbon Monoxide (CO)* 9,345 

Nitrogen Oxides (NO,)“ 399 


Source: USDOI, MMS, Alaska OCS Region, 1989. 


“v Estimated as 10 percent of the total burn, less residue (Evans et al., 1987). 

*/ Burning assumed to be the same as residual oil firing in industrial burners. Emissions calculated from 
factors in Frazier et al. (1977). 

¥ Assumes a sulfur content of 2.9 percent. 

“/ Emissions calculated from factors in Evans et al., 1987 and Evans, 1986. 


1,000,000-bbI spill would have a discontinuous area of 1,743 km* after 10 days and 14,143 km* after 60 days 
(Table IV-28). 


Major spills generally result in peak, dissolved-hydrocarbon concentrations that are only locally and 
marginally at toxic levels. Concentrations of hydrocarbons, in the water column, following the Argo 
Merchant spili varied greatly with concentrations ranging up to 0.34 ppm. A concentration of 0.25 ppm was 
detected under the spill despite the presence of 20 percent by volume of the more soluble cutting stock. 
Volatile liquid hydrocarbons in the Ixtoc spill decreased from 0.4 ppm near the blowout to 0.06 ppm at a 10- 
km distance and to 0.004 ppm at a 19-km distance from the blowout. Following the Amoco Cadiz spill, 
hydrocarbon concentrations in the water column varied widely with concentrations ranging from 0.003 to 0.02 
ppm offshore and 0.002 to 0.2 ppm nearshore. Hydrocarbon concentration in the water column, following 
the hypothetical catastrophic spill near the Pribilof Islands, would be expected to decline rapidly in the first 
60 days following the spill. The average concentration after 1 day in the top 80 m of the water column below 
the discontinuous slick would be 0.36 ppm. The discontinuous slick would cover 104 km* after 1 day. The 
average concentration, in the top 80 m of the discontinuous slick, would be expected to decline to 0.13 ppm, 
after 10 days, and to 0.04 ppm after 60 days following the spill. The mean area of the discontinuous slick 
would reach 1,743 km? after 10 days and 14,143 km* after 60 days. 


After the slick disappeared (after 60 days) the spilled oil would persist as tarballs and tar particles suspended 
in the water column. Slow photo-oxidation and biological degradation would continue to slowly decrease the 
residual amount of oil. Through 1,000 days, about 15 percent of the tar balls would sink, with an additional 
20-percent slick mass persisting in the tar balls (Butler, Morris, and Sleeter, 1976, as cited by Jordan and 
Payne, 1980). Because of the drift of the oil over distances of hundreds of km during the slow process of 
sinking, individual, sunken tar balls would be widely dispersed in the sediments. 


Sustained degradation of water quality to levels above State and federal criteria from hydrocarbon 
contamination is unlikely. Hydrocarbon concentrations from a very large oil spill of about 1,000,000 bbl 
would exceed the chronic criterion of 0.015 ppm total hydrocarbons on more than 1,000 km’. Concentration 
above the acute criteria (1.5 ppm) are not anticipated. The persistence of individual oil slicks would be 
short-term (less than 1 year). Effects of oil spills on water quality are expected to be moderate locally and 
regionally. 
Conclusion: The effect of a very large oil spill on water quality is expected to be MODERATE locally and 
regionally. 

c. Effects on Fisheries Resources: A very large oil spill occurring near the Pribilof 
Islands, in August, could immediately contact the following adult and juvenile shellfish and finfish of 
economic value: blue king crab, opilio Tanner crab, Pacific halibut, and arrowtooth flounder. These species 
are representative of other species that occupy the benthos during most of their life histories, and presumably 
related species would be affected similarly to those analyzed here. Additional eastern Bering Sea shellfish 
and finfish would be contacted at later periods as some of the oil moved across the continental shelf break 
and toward the eastern Aleutian Islands. During August, eastern Bering Sea shellfish and finfish would have 
largely finished reproductive and early developmental activity in surficial/shallow pelagic waters and have 
assumed bathypelagic to benthic habitat well away from the early toxic effects of the oil. 


(1) Blue King Crab: This benthic shellfish occurs within and adjacent to the 
area of the spill. As indicated in Section III.B.1., blue king crab may release larvae every other year and, 
during early benthic life, smaller blue king crab may require a specific and limited benthic habitat of cobble 
rock and shell hash substrate that is disparately distributed, mainly eastward of the Pribilof Islands. The 
effects of this spill on blue king crab would be both indirect and direct, the oil indirectly affecting the species 
by reducing its food supply, and directly by contacting the crab on its benthic habitat. Oil in water is 
distributed in its water-soluble fractions, as a surface slick, and later as a partially soluble mousse of oil and 
water. Later aggregations form tar balls that can sink to the ocean bottom. Table IV-30 does not show 
lethal to sublethal concentrations of dispersed oil in the water column to the point where it would affect the 
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blue king crab. The NMFS studies summarized by Rice (1981) show that oil in concentrations of .1 to 2 
ppm have lethal effects to Tanner crab larvae and in concentrations of 1 to 4 ppm on the adults of similar 
size and physiology. These same concentrations are roughly applicable to the blue king cab. Any tar balls or 
other insoluble materials would eventually sink to the ocean bottom and have the capability to contact blue 
king crab, their food supply, and their habitat. These vestiges of the spill would tend to be scattered, thus 
not blanketing any large area of the seafloor. The blue king crab inhabit the benthos, as does their food 
supply, where the concentrations of oil are below sublethal levels. If the concentrations of tar balls are 
discontinuous and widely dispersed, it may be concluded that a large oil spill near the Pribilofs, in August, 
would have a very low effect on blue king crab populations. 


(2) ‘Tammer Crab: The opilio Tanner crab species is also found within or 
adjacent to the area of the oil spill. This crab may release its larvae in conjunction with the early spring 
phytoplankton bloom (Somerton, 1982), and the pelagic larvae of this species will have assumed benthic 
juvenile existence by August. Effects on the opilio Tanner crab would be similar to those on the blue king 
crab, with only small, insoluble parts of the oil spill reaching the benthic habitat. As discussed, these volumes 
would be dispersed and discontinuous over a very large benthic area containing an also relatively large 
distribution of opilio Tanner crab. For example, after 60, days the area of the discontinuous spill would 
encompass about 14,143 km’, which represents about 2 percent of the total distribution of this shellfish 
species (Somerton, 1982). The distribution of opilio Tanner crab is not uniform, yet its habitat and food 
requirements dictate a considerable spacing among themselves even though they are not colonial. The 
distribution of tar balls and other insoluble oil components is not uniform or concentrated; therefore, the 
number of crabs contacted would probably be less then 2 percent of the eastern Bering Sea population; an 
even lower percentage would sustain toxic effects. The effect of this large volume oil spill on opilio Tanner 
crab would be very low. 


(3) Groundfish: Pacific halibut, yellowfin, sole and a number of other 
flounder species are characterized as having carly egg and larval stages in pelagic waters before assuming 
juvenile to adult life stages in the benthos. The arrowtooth flounder has bathypelagic eggs and larvae that 
enter the benthos from those waters. These groundfish, and others in this group, spawn during late spring 
and carly summer months, with the concentrated spawning generally not in the area of the spill; subsequent 
spill movements do not contact these pelagic spawning areas. In August, virtually all larvae would be absent 
from areas contacted by the spill. In the absence of groundfish eggs and larvae, the effects of this spill would 
be mainly on the benthic juveniles and adults via direct contact, toxic effects to their food supply, and 
degradation of their habitat by insoluble or slightly soluble parts of the oil spill that sink to the ocean bottom. 
The NMFS trawl-survey data (Bakkala, 1975) do not show the immediate area of the oil spill as supporting 
large numbers of groundfish. Eastern Bering Sea groundfish range over virtually the entire eastern Bering 
Sea; however, seasonal and/or main concentrations are over the continental shelf and shelf break and into 
outer Bristol Bay. This constitutes an area estimate at m0 more than 20 perceat of the total groundfish 
habitat--less than 150,000 km*. After 60 days, the oil spill has spread to about 14,143 km? and has the 
potential to affect about 10 percent of the groundfish habitat. The effect of this oil spill on groundfish is very 
low. 


(4) Pacific Herring: These small, pelagic fish occur throughout much of the 
eastern Bering Sea, migrating long distances from their overwintering areas to spawn in the nearshore waters 
of southwestern Alaska from Norton Sound to the north Alaska Peninsula, but mainly in Bristol Bay. 
Following spawning, herring remain in coastal waters until late summer when they return to overwintering 
areas northwest of the Pribilof Islands. An oil spill near the Pribilofs, in August, would have little or no 
potential to contact Pacific herring at this time. The effect on herring is very low. 

(5) Pacific Salmon: Straty (1975) does not show Pacific salmon as migrating 
near the Pribilofs either as spawning adults or migrating smolts. By August this group of fishes would be in 
nearshore waters or their spawning streams. This very large oil spill would have no effect on Pacific salmon. 


Conclusion: The effect of a very large oil spill on fisheries resources is expected to be VERY LOW. 
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d. § Effects on Marine and Coastal Birds: The consequences of a very large oil spill 
(about 1,000,000 bbis) near the Pribilof Islands potentially could be severe and long lasting if it occurred 
when large numbers of foraging birds, including parents accompanying flightless young, were concentrated in 
the vicinity of the nesting colonies in late summer. In the Pribilof Islands, alcids (murres, auklets, puffins) 
would be the group most vulnerable to oiling, since they spend much time on the sea surface and dive when 
foraging or to escape threatening situations; fulmars and black- and red-legged kittiwakes could become 
vulnerable if slicks reached the shelf break, approximately 100 km distant. Large shearwater flocks also 
occasionally are found along the shelf break in late summer and fall. 


A spill at the location and of the magnitude postulated here is very likely to incorporate the immediate 
vicinity of the two Pribilof Islands (which are just 72 km apart) since it is estimated that this amount of oil 
would result in a discontinuous slick 1,743 km* in extent within 10 days (Table IV-28). In fact, the spill- 
trajectory model (Spaulding et al., 1988) suggests that the contact probability of oil with St. Paul Island (land 
segment 146) released »t the indicated spill point exceeds 60 percent (p = 99.5% for the surrounding area, 
Biological Resource Area 2, Table IV-26), and would potentially come ashore within hours. It is estimated 
that 100 percent of the Pribilof coastline could be oiled within a short time (Table IV-29), and the shoreline 
of Nunivak Island and the surrounding area (Biological Resource Area 18) would be contacted after 30 days. 
Most spill trajectories are concentrated in the vicinity of the Pribilofs and to the east and northeast. 


The discontinuous nature of any spill suggests that a certain, often substantial, proportion of the area covered 
actually is oil free at any particular instant; however, since spills are dynamically influenced by winds and ‘ 
currents, the area over which patches and streamers of oil sweep essentially becomes equal to the area likely 
to be covered by a discontinuous slick in a given period. This has important implications for birds, that 
frequently concentrate at traditional foraging areas where prey are abundant, in that a particular area 
occupied by successive flocks of foragers may be contacted repeatedly by slicks from a large spill over a 
protracted interval, and thereby greatly increasing the numbers of birds potentially oiled. Likewise, 
individuals that return to the same foraging area repeatedly would risk multiple exposure. During the 
breeding season, most of the vulnerable alcids are concentrated within approximately 50 km of the Pribilof 
Islands. In addition, the area northeast of St. George Island and east of St. Paul Island, approximately 100 
km distant, appears to be a particularly critical foraging zone for murres (Hunt et al., 1981a). Fulmars and 
kittiwakes concentrate near the shelf break about 100 km south of the islands. From 30 to 45 days after the 
spill, the area swept by the discontinuous slick would be sufficiently large (6,324-10,126 km*)to incorporate all 
of the area between the islands and the shelf break (Table [V-28) although the slick is more likely to be 
found to the east or northeast, encompassing the important murre foraging area and extending potentially as 
far as Nunivak Island. 


Since densities in the vicinity of the Pribilof Islands range from approximately 200 to 500+ birds/km* in 
summer, mortality could range from 348,000 to 871,000 individuals, equivalent to 12 to 31 percent of the total 
population (15-37% if only alcids are considered; 19-47% if only murres). The principal effect of such 
substantial mortality would be to considerably lengthen the population recovery period. For example, Ford et 
al. (1982) estimated that a population of thick-billed murres experiencing a onetime, 25 percent mortality of 
all age classes could require 15 years for recovery to prespill levels. This is approximately the equivalent of 3 
to 5 murre generations, exceeding the minimum requirement for a very high level of effect as defined in 
Table S-2. Common murres could require 25 years for recovery from such a loss, equivalent to 5 to 8 
generations, substantially exceeding the effect required for a very high level of effect. These values could 
increase during periods of otherwise unfavorable conditions (¢.g. food scarcity, severe weather). 


Oil contacting marine bird concentration areas in the Nunivak Island area could produce similar effects 
locally and add to the overall effects of a large oil spill. Emperor geese nesting on the island and other geese 
in migration along its coastline could be contacted by oil after 30 days, but numbers significantly affected are 
expected to be low. Although spill trajectories do not reach the Yukon-Kuskokwim Delta by 30 days, 
potentially they could if followed for longer periods and thereby placing at risk goose broods or migrants 
concentrated in the intertidal zone. However, if this would require substantially longer than 30 days, it is 
likely that the majority would have departed or passed through the area before oil made contact with the 
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delta. Larger numbers of diving ducks, particularly eiders, oldsquaw, and scoters, are at risk in this area 
during August. Contact of diving duck populations present during this period could result in moderate 
effects. 


If a very large oil spill were to occur in or near Unimak Pass, particularly during spring migration or summer 
breeding periods, mortality of marine and coastal birds could be extremely high. Such a scenario is discussed 
in the St. George Basin Sale 89 FEIS (USDOI, MMS, 1985) which is incorporated by reference. In the late 
spring/early summer timeframe, both staging seabirds from eastern Aleutian colonies (especially important 
are tufted puffin and whiskered auklet) and migrant seabirds and waterfowl (e.g., loons, emperor goose, 
eiders, scoters and auklets) could suffer heavy losses; although it is likely that most oil would move north 
through the pass to Inimak Island, an estimated 300,000-400,000 birds could be killed. The principal effect of 
such mortality is likely to be a substantial lengthening of the period required for recovery of populations to 
prespill levels, with species such as yellow-billed loon and whiskered auklet that do not have large populations 
particularly at risk. 


Conclusion: The effect of a very large spill on marine and coastal birds is expected to be VERY HIGH. 


Effects on Pinnipeds, Polar Bear, and Sea Otter: The consequences of a very 
large oil spill (about 1,000,000 bbls) near the Pribilof Islands potentially could be severe and long lasting if i 
occurred where large numbers of pinnipeds are concentrated in late summer. In the Pribilof Islands, the 
northern fur seal (designated as a depleted species under provisions of the Marine Mammal Protection Act) 
would be the species most vulnerable to oiling since the insulative effectiveness of their fur is destroyed by 
contact with oil. In addition, their widespread occurrence in pelagic waters in this area (during a lengthy 
breeding season) and a population that still may be declining also suggest that it would be extremely 
vulnerable to a very large oil spill. Harbor seal pups could be vulnerable if they become sufficiently oiled to 
disrupt recognition by their mothers. Adult and subadult harbor seals could experience adverse effects if 
heavily oiled, but the potential severity and likelihood of mortality is not well known. Polar bears rarely 
occur this far south even during the winter season; none would be present in late summer. An insignificant 
proportion of the regional sea otter population occupies the Pribilof Islands 


A very large spill at the location and of the magnitude postulated is very likely to incorporate the immediate 
vicinity of the Pribilof Islands (which are just 72 km apart) since it is estimated that this amount of oil would 
result in a discontinuous slick 1,743 km? in extent within 10 days (Table IV-28). In fact, the spill-trajectory 
model (Spaulding et al., 1988) suggests that the contact probability of oil with St. Paul Island (land segment 
146) released at the indicated spill point exceeds 60 percent (p = 99.5% for the surrounding area, Biological 
Resource Area 2, Table IV-26) and would potentially come ashore within hours. It is estimated that 100 
percent of the Pribilof coastline could be oiled within a short time (Table IV-29), and the shoreline of 
Nunivak Island and the surrounding area (Biological Resource Area 18) would be contacted after 30 days. 
Most spill trajectories are concentrated in the vicinity of the Pribilofs and to the east and northeast. 


The discontinuous nature of any spill suggests that a certain, often substantial, proportion of the area covered 
actually is oil free at any particular instant; however, since spills are dynamically influenced by winds and 
currents, the area over which patches and streamers of oil sweep essentially becomes equal to the area likely 
to be covered by a discontinuous slick in a given period. This has important implications for pinnipeds, that 
frequently concentrate at traditional foraging areas where prey are abundant, in that a particular area 
occupied by successive groups or a constant procession of foragers may be contacted repeatedly by slicks 
from a large spill over a protracted interval, and thereby greatly increasing the numbers of animals potentially 
oiled. Likewise, individuals that return to the same foraging area repeatedly would risk multiple exposure 
from returning to the islands after each foraging trip, since the Pribilof coastline is 100 percent contacted. 
During the breeding, season most fur seals are concentrated within approximately 160 km of the Pribilof 
Islands, including the shelf break about 100 km distant, but also may forage as far as the castern Aleutians. 
From 30 to 45 days after the spill, the area swept by the discontinuous slick would be sufficiently large 
(6,324-10,126 km*) to incorporate all of the area between the islands and the shelf break (Table IV-28), 
although the slick is more likely to be found to the east or northeast, encompassing important foraging areas 
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towards Unimak Pass and extending potentially as far as Nunivak Island. Harbor seals occupy the inshore 
zone that is likely to be heavily oiled. 


Since fur seal densities near the Pribilof Islands and in intensively used foraging areas may be as high as 
250/km’, the potential exists for contacting up to several hundred thousand individuals. In addition, an 
average of 60 percent of these individuals may be lactating females whose pups would die if the females did 
not return or if the females transferred significant quantities of oil to them. The overall proportion of the 
population experiencing adverse effects evidently could exceed 25 percent. Preliminary results of a fur 
seal/oil-spill-interaction-simulation model (Applied Science Associates Inc., 1986) indicate that after a loss of 
9 percent of the population (the model scenario) initial recovery could require about 11 years, or 
approximately 2 female fur seal generations. After approximately 30 years (6 female generations), th: 
modeled population begins fluctuating around the new equilibrium population size. However, at this point, 
the population-age structure still may not have returned to the original composition. Losses of greater 
magnitude postulated here presumably would require greater periods for recovery, and these values could 
increase during periods of otherwise unfavorable circumstances; for example, the recent and possibly 
continuing fur seal population decline (Fowler, 1985a). Thus, the recovery period associated with the losses 
projected above should equal or exceed the requirements for very high effects as defined in Table S-2. 


The local harbor seal population could experience substantial adverse effects from a large spill but it does 


not represent a sufficiently large proportion of the regional population for poyential losses to be of great 
significance. Prior to commercial harvesting, sea otters inhabited the Pribilof Islands but apparently were 
exterminated by this activity. Subsequent efforts to establish a viable population apparently have failed 
(Jameson et al., 1982; Rotterman, 1988). Effects on the local harbor sea population and any remaining sea 
otters in the Pribilof Islands are likely to be high. Oil contacting Nunivak Island could have a similar effect 
on the harbor sea population occupying that area. 


If a very large oil spill were to occur in or near Unimak Pass, particularly when northern fur seals are 
migrating through in large numbers in early to mid-summer (or fall and early winter), mortality is likely to be 
high as a result of their extreme sensitivity to oiling of the fur and subsequent death from hypothermia. Such 
a scenario is discussed in the St. George Basin Sale 89 FEIS (USDOI, MMS, 1985) which is incorporated by 
reference. Mortality of fur seals is likely to be several thousands if the spill occurred in May or early June, 
many times this number if occurring later in June. The latter would be particularly adverse for the 
population since most of these individuals are pregnant females. Likewise, sea otters are extremely sensitive 
to oiling and the population occupying Unimak Island and eastern Alcutian Islands adjoining the pass 
probably would experience high mortality. Pinniped populations would be relatively unaffected. Such losses 
are likely to substantially lengthen the period required for recovery of populations to prespill levels. 


Conclusion: The effect of a very large spill on pinnipeds is expected to be VERY HIGH. 


f. Effects on Endangered and Threatened Species: As described above, the very 
large oil spill would occur from a tanker spill (about 1,000,000 bbls) near the Pribilof Islands in August. The 
whale use areas (Biological Resource Areas 2, 25, and 26) around the Pribilofs and the shelf-break arcas 
north and south of the islands (see Appendix E) are the only whale use areas that have probabilities of oil 
contact from the spill. The Pribilofs and the south shelf-break area (Biological Resource Areas 2 and 26) 
have the highest probabilities--greater than 99.5 percent--for 3-, 10-, and 30-day contact, while the north 
shelf-break is lower at 3 percent (3-day), 9 percent (10-day), and 15 percent (30-day) (Table IV-26). 


Small numbers of gray whales that use the Pribilof area during the summer would be affected by the spill. 
Also, individual fin, right, humpback, and sperm whales, although found in small numbers in the areas 
affected by the spill, could be affected. The bowhead would not be affected since they would be on their 
summering grounds and in fall migration in the Beaufort and Chukchi Seas. In general, whales may 
experience skin contact with oil, temporary baleen fouling, inhalation of hydrocarbon vapors, a localized 
reduction in food resources, the consumption of oil contaminated prey, and perhaps temporary displacement 
from areas due to the oil, noise and disturbance duc to cleanup efforts. The reader is directed to Section 
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IV.B.2£. for a detailed review of the effects of oil on whales. Given the small numbers of whales found in 
these effected areas, it is likely that a low number of individuals may be affected by the very large oil spill. 
Also, due to cetaceans’ ability to travel and forage over a wide area and the apparent abundance of foraging 
habitat, displacement would only result in a localized, minor change in the distribution of population of gray, 
fin, humpback, and sperm whales that would last from 2 to 5 years (moderate effects). However, due to the 
low populations of right whales (150 to 200 maximum), any effect to a few individuals would result in a 
higher level of effect to the entire population. Therefore, effects from the assumed large oil spill is expected 
to be high. 


Adult and subadult sea lions could experience adverse effects if heavily oiled, but the potential severity and 
likelihood of mortality is not well known. Newborn Steller sea lions also could be vulnerable during the 
period when insulation is provided primarily by the pelage which could become fouled by oil transferred from 
females returning through areas contacted by a very large spill. 


The discontinuous nature of any spill suggests that a certain, often substantial, proportion of the area covered 
actually is oil free at any particular instant; however, since spills are dynamically influenced by winds and 
currents, the area over which patches and streamers of oil sweep essentially becomes equal to the area likely 
to be covered by a discontinuous slick in a given period. This has important implications for sea lions, that 
frequently concentrate at traditional foraging areas where prey are abundant, in that a particular area 
occupied by successive groups or a constant procession of foragers may be contacted repeatedly by slicks 
from a large spill over a protracted interval, and thereby greatly increasing ‘\:» numbers of animals potentially 
oiled. Likewise, individuals that return to the same foraging area repeatedly would risk multiple exposure 
from returning to the islands after each foraging trip, since the Pribilof coastline is 100 percent contacted. 
Sea lions generally forage within 25 km of the islands, this area would be likely to be heavily oiled. 


a large spill. Effects on sea lions in the Pribilof Islands are likely to be high. Oil contacting Nunivak Island 
could have a similar effect on local populations of sea lion. 


The effects to the short-tailed albatross (the only endangered or threatened bird species in the affected oil- 
spill area) would be minimal. Since the population is very small and is dispersed over a wide oceanic range, 
it is expected that only a limited encounter would occur with the very large oil spill, which could result in a 
minor change in distribution and abundance duc to a loss of some individual birds from contact with oil 
(moderate effect). 


Conclusion: The effect of a very large oil spill is expected to be VER Y LOW on the bowhead whale, 
MODERATE on fin, gray, sperm, and humpback whales and the short-tailed albatross; and HIGH on the 
Steller sea lion and the right whale. 


g- § Effects on Nonendangered Cetaceans: Minke, beluga, and killer whales and 
Dall’s and harbor porpoises use the Pribilof Islands area. Sea beaked, giant bottlenose, and goosebeak 
whales infrequently use the area. The shelf-break areas are especially used by nonendangered cetaceans for 
feeding during the summer. All these areas would be exposed to the spill as previously described for 
endangered cetaceans. The effects are expected to be quite similar to those described for endangered 
whales. Effects may include skin contact, avoidance of patches of thick oil, baleen fouling (for the minke 
whale only), inhalation of hydrocarbon vapors, a localized reduction in food resources, the consumption of 
some oil-contaminated prey items, and a temporary displacement from some feeding areas. A more detailed 
description of oil effects can be found in Section IV.B.2.. However, duc to the whales’ ability to travel and 
forage over a large area and the apparent abundance of foraging habitat, this displacement likely would be a 
minor effect involving few individuals. 


Conclusion: The effect of a very large oil spill on nonendangered cetaceans is expected to be MODERATE. 
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bh. Effects On the Commercial Fishing Industry: A very large oil spill near the 
Pribilof Islands in August would case damage to the commercial fishing industry from: (1) lost fishing arca 
and time; (2) oil-fouled fishing gear (pots, lines, buoys, longlines, and trawls); and (3) oil-tainted catch (or 
dollar loss even if catch is only perceived to be oiled). During August, pot fisheries often commence for king 
and Tanner crab, while trawl and smaller scale Pribilof Island longline fisheries for halibut and cod remain in 
Progress. 


At this time, the following pot fisheries for shellfish are operative in the eastern Bering Sea: (I) red king 
crab; (2) blue king crab; (3) opilio and bairdi Tanner crab; and (4) brown king crab. In recent years, 
declines in eastern Bering Sea shellfish stocks, primarily the red and blue king crab and bairdi Tanner crab, 
have led to reduced quotas and/or closed areas. The area immediate to the Pribilofs that once supported a 
commercial fishery for blue king crab is presently closed due to depletion of the population which may be 
due in part to overfishing. An August oil spill could force closure of the opilio Tanner crab fishery and the 
longline fishery for halibut. The recent oil spill in Prince William Sound did not force closure of the halibut 
fishery in nearby ocean waters. Presumably, this open-ocean spill would dissipate more rapidly and have a 
lesser effect on the longline gear used in these fisheries. 


The red king crab fishery is a Bristol Bay fishery located in the outer waters along the north Alaska 
Peninsula from about Cape Seniavin to Nelson Lagoon. Managed on a guideline harvest level, the 
September season usually achieves the current harvest level of 16.5 million lb (plus or minus 5 million tb) in 
a matter of a few days. The Bristol Bay red crab fishery would not be contacted by the spill within 30 days 
(Table IV-26). 


The blue king crab fishery is now largely conducted near St. Matthew Island. This pot fishery also operates 
on a quota or guideline harvest basis; the annual current quota of 600,000 to 1,300,000 Ibs. is usually 
harvested in less than a month. The 1987 season lasted only 4 days. The blue king crab fishery off the 
Pribilofs, was closed in 1988 and is not anticipated to resume in 1989. The immediate direct effects on the 
blue king crab fishery, from this very large spill, would not occur. 


The brown king crab, a deep water species, is presently sought on a limited scale, generally when other crab 
seasons are closed. The fishery usually occurs in the deep waters beyond the shelf break. Oil-spill-risk- 
analysis data do not show the oil spill moving into areas where brown king crab are fished (beyond the shelf 
break). 


The bairdi Tanner crab fishery also occurs beyond the reach of this oil spill, north of the Alaska Peninsula, 
but south of the Pribilof Islands. The very large spill apparently would have no effect on pot fisheries for 
red, blue, or brown king crab, or the bairdi Tanner crab. 


The opilio Tanner Crab, presently widely fished in the eastern Bering Sea inhabits areas that might be 
contacted by this oil spill and in these areas the gear employed for harvest could also be expected to be 
contacted; thus affecting the commercial fisherman. In 1986-87, « total of about 102 million Ib of gpilio (with 
a value of $280 million) was harvested from eastern Bering Sea waters. If the oil spill occurred, the loss to 
the fishermen would then be about this amount if fishing were prohibited--a likely decision, based on events 
from the Prince William Sound oil spill. The value of pot gear, including buoys, varies; the cost of a newly 
fabricated crab pot has been quoted at about 450 to 500 dollars (Ramos, 1989, oral comm.). While not 
totally lost by oil contamination, the pot would need to be cleaned and the cordage replaced. With vessels 
deploying up to 500 pots (Griffin, 1989, oral comm.), the loss could be substantial even if only a few pots 
were contaminated. 


The very large oil spill while not contacting the opilio Tanner crab fishery in August could effect the fishery 
in September and October. The effect on this fishery would be very high. 
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their catch to foreign, floating-processing vessels. Lesser amounts of the total trawl harvest are processed 
aboard American catcher-processor vessels or are delivered to shore-base processing plants. 


Trawi fisheries harvest a variety of groundfish but target largely on walleye pollock, Pacific cod, and the 
yellowfin sole. A trawl and catch could be contaminated by contact with oil. Oil in a trawl-fished area would 


also prevent further trawling. 


Trawlers operate over much of the eastern Bering Sea, but fishing concentrates along the continental shelf 
break just north of Unimak Pass and for yellowfin sole extends into Bristol Bay. Some trawlers operate year- 
round although harvest quotas for some species may cause termination after the quota is reached. A more 
comprehensive discussion of eastern Bering Sea commercial fisheries is found in Section II1A.1. A 
1,000,000-bbI spill near the Pribilof Islands, in August, would not immediately contact the fishery nor would it 
force immediate cessation of trawling in adjacent areas. The oil soon would reach trawled areas and would 
probably cause fishing to stop to prevent gear and catch contamination. The duration of the stoppage would 
probably exceed 30 days. The North Pacific Fisheries Management Council, the principal fisheries 
management agency for the eastern Bering Sea trawi fishery, would make the regulatory decisions. Even a 
small loss of relatively expensive trawl gear and/or catch would have a very high effect on a trawler since the 
large volume of fish per trawl could be of high economic value. An oil spill that contacted trawl gear, 
harvest, or fishing areas would have a very high effect on the operation. This size spill would contact a large 
segment of the fishery. 


commercial and subsistence fisheries for salmon and herring. An oil spill, in August, near the Pribilof 
Islands would not contact the herring fishery which would have ceased by this time nor the salmon fisheries 
which are beyond the reach of the spill and that also have largely ended their seasons. An oil spill in the 
eastern Bering Sea might, however, have a perceived effect on the marketing of these species. 


Summary: Bering Sea commercial pot fisheries would be affected by this oil spill chiefly through contact with 
areas where opilio Tanner crab occur. It would not affect pot fisheries for red king crab in Bristol Bay, the 
blue king crab fishery off St. Matthew Island, or opilio and bairdi Tanner crab fisheries beyond the 
immediate vicinity of the spill. The very large spill would not immediately contact the trawl fishery or force 
immediate cessation of trawling in adjacent waters. Oil would ¢entially reach trawled areas and fishing 
would probably be stopped to prevent gear and catch contamination. 


Conclusion: The effect of a very large spill on the commercial fishing industry would be VERY HIGH. 


i. § Effects on Local Employment: Under the scenario, 1,000,000 bbi of oil are 
released 28 km due cast of St. Paul Island. The oil would hit shore on St. Paul Island within hours of the 
spill. The oil would also hit St. George Island within 10 days and Nunivak Island before the end of day 30. 
Industry does not have the technology to clean up a spill of this magnitude, and, therefore, the potential is 
great for devastating effects on St. Paul Island, and to a somewhat lesser extent on the economy of Unalaska. 


On St. Paul Island, the subsistence economy depends on the fur seal harvest, halibut fishing, and birding and 
egging. All of these activities would be severely harmed by an oil spill with the magnitude of the one 
considered here. The loss of these resources would be a real loss in houschold income and would cause 
increased dependence on the cash economy. This loss of income could last for several years depending on 
how fast the resources recovered. A greater reliance on the cash economy could cause greater competition 
for jobs and result in declining wage rates; thus, exacerbating the declining real income. 


In addition to a loss of subsistence income and the resulting pressures on the cash economy, the commercial 
fishing industry, as it relates to St. Paul, could be harmed. Currently, the community of St. Paul is 
encouraging the commercial fishing industry to use St. Paul as a service center for the Bering Sea fleet. In 
addition, the local village corporation is encouraging the local population to become more involved with the 
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commercial harvest of halibut. An oil spill could harm species taken commercially or cause a reduction in 
demand for species due to the perception that species are tainted by oil; thus, reducing the catch and the 
sumber of fishermen in the area, and harming both local and nonlocal fishermen. A reduced catch or 
reduced demand for the catch in the vicinity of St. Paul would reduce the need to put in at St. Paul harbor 
for services and would, therefore, effect the service industry and the cannery. These events would reduce 
further the income of the community. 


The effects, as described above could be partially offset by an increase in employment related to oil-spill 
cleanup. This, however, is expected to last only 1 year while the adverse effects are expected to last longer 
than 1 year. On the whole, the effect of a very large spill on local employment and in turn the local 
economy is expected to be a very high effect. 


Since the subsistence resources and the commercial fisheries in the vicinity of St. George Island will also be 
affected by the spill, the effects will be similar to those on St. Paul, that is, very high. 


It is expected that the economy of Unalaska will also experience adverse effects as a result of a large oil 
spill. These affects could result from a reduction in species populations or reduced demand for Bering Sea 
species due to ccacymer perceptions; both of which would harm the commercial fishery. Unalaska is a 
regional service ccuter for the commercial fishery and is also home to several canneries. Because of the 
economy's dependence on commercial fishing and the harm that an oil spill would have on this industry, it is 
expected that the very large oil spill described in this section would have a very high effect on the economy of 
Unalaska. This is expected to be mitigated, somewhat, in the first year due to cleanup activities, bui because 
the effects of the oil spill would be of a longer duration, this would not reduce the level of effects. 


Conclusion: The effect of a very large oil spill on the economies of the Pribilof Islands and Unalaska is 
expected to be VERY HIGH. 


j. Effects on Subsistence-Harvest Patterns: Effects on subsistence-harvest patterns 
on the Pribilof Islands are expected to result from the effects of crude oil on subsistence resources and the 
timing of subsistence harvests. Potential effects to subsistence harvests are not expected to occur from the 
workers temporarily living on the islands for the cleanup effort, since they will be without families and subject 
to the same nonlocal conditions regarding the accessibility and availability of resources discussed under the 


proposal. 


As a result of people being involved in shipping cleanup materials and equipment through Dutch Harbor to 
the Pribilof Islands spill site, effects on subsistence harvests in Unalaska should not produce a significant 
change to the subsistence-harvest pattern: of that community, since transshipment is a normal part of the 
community's economy and should take place during only a relatively short period of time. 


On the Pribilof Islands, the subsistence fur seal harvest is assumed to be compicted before the August spill. 
(By statute, the annual subsistence harvest must be completed by August 8, being extended only if sufficiently 
justified and approved. A proposal is expected to be published to delete the extension option [54 FR 23235].) 
Subsistence halibut fishing would be underway as the spill hit, and probably would be terminated for that 
year. Commercial halibut fishing, being a longline operation rather than one using nets, could possibly be 
carried on during the winter months if the oil had sufficiently dissipated. Subsistence birding and egging 
likely would not be carried on because of the vast die off of marine and coastal birds, the effect of the spill 
on nesting, and the possible concern for egg contamination. Collection of intertidal resources would be 
terminated for at least that year, with the spill having inundated all reaches of the islands. The hunting of 
marine mammals would be curtailed during the duration of the spill, and probably would be limited 
thereafter if there were concern on the islands about the health or contamination of such mammals. 

In contrast to ths other cases considered, the tanker spill here is instantancous and potentially inundates St. 
George as well as St. Paul Island. Under this condition, it would not be possible for subsistence resources 
to be selectively interchanged between the island communities. Therefore, in the short term, su\-sistence 
harvests would be expected to be wiped out where marine and intertidal resources were concerned. 
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Available resources would cither be destroyed or damaged, or feared to be used by local residents. In the 
long term, the level of effects on subsistence-resource harvests would depend on the length of time such 
conditions prevailed (see effects level definitions, Table S-2)--most likely reaching a high (1-2 years) level, but 
possibly extending to a very high (2-5 years) level. The latter possibility is underscored by the potential 
biological effects levels associated with marine mammals, especially for fur seal, sea lion, and harbor seal, 
which are mainstays of subsistence on the islands. 


Effects on St. Lawrence Island and other parts of western Alaska are expected to be the same as in the high 
case, with the possible exception of subsistence harvests on Nunivak Island and elsewhere in the Yukon- 
Kuskokwim Delta region. Walrus, in their annual northern migration, could likely be affected by the oil spill, 
but St. Lawrence Island residents would still be expected to acquire at least a measure of their annual walrus 
catch, as discussed in the base and high cases. Effects on walrus harvests should not last beyond the year the 
spill occurred. On Nunivak Island, 30 days after the spill oil remnants are assumed to contact the south coast 
where seabird colonies and other marine resources could be affected. Considering the Exxon Valdez 
experience, if oil residue could be expected to remain in the water column well after 30 days, then oiling 
could be expected within the Yukon-Kuskikwim Delta region generally and possibly in regions further north. 
This would represent a continuation of the northeasterly direction expressed in the oil spill model. Nesting 
waterfowl and migratory birds, especially coastal breeding geese, could be effected if oiled by storm-driven 
flooding or by foraging birds returning to their nests. In the case of coastal or migratory bird populations, 
however, a reduction in the availability or desirability for use of coastal or migratory birds and their eggs 
would last at least the year of the spill and possibly extend for several years thereafter. Other subsistence 
resources also could be affected, especially the herring that spawn off Nunivak and Nelson Islands. The 
spawn and the subsistence herring harvest for that year would have been completed by the time remnant oil 
reache this area, but the roe-on-kelp herring offspring could be affected directly or indirectly if the kelp were 
not able to rejuvenate in subsequent years. According to Pete (1984), more than 100 metric tons of herring 
are taken yearly for subsistence purposes by the nine communities on Nelson Island. Those communities 
without access to salmon and without established bartering obligations would be especially effected by a 
reduction in availability or in desirability for use of herring (see Fienup-Riordan, 1982, 1983). Effects on 
herring could have substantial material and social consequences because of its use as a winter staple in the 
subsistence dict of several communities locally and as a well-used resource in many other communities in the 
region. 

Conclusion: The effect of a very large oi) spill on subsistence-harvest patterns is expected to be VERY 


HIGH on the Pribilof Islands and in wescern Alaska, MODERATE on St. Lawrence Island, LOW in 
Unalaska, and VERY LOW in other parts of western Alaska. 


k. Effects on Sociocultural Systems: It is assumed that the subsistence fur seal 
harvest has been completed by the time of the spill in August. The annual subsistence fur seal harvest 
normally takes place between the cnd of June and August 8. The tour groups organized through the 
Tanadgusix (St. Paul village) Corporation, which constitute the other major activity on the island at that time 
of the year, should be filling the King Eider Hotel. Assuming no significant stockpile of oil-spill-cleanup 
equipment and materials exist on the island, the harbor and airport on St. Paul are assumed to be used to 
transport equipment, matcrials, supplies, and personnel to the spill site. (Even if there were a stockpile on 
the island, the equipment is assumed insufficient to cope with the magnitude of the spill.) The airport is 
assumed to be the primary avenue for transporting cleanup equipment to St. Paul Island during the early 
stages of the spill since an inundation of the islaud by oil would make use of the harbor dangerous to the 
personnel and property involved. Given a lesser amount of oil affecting St. George Island, it is possible that 
the harbor on St. George Island could be used to offload waterborne equipment and materials. These 
materials could then be transported to St. Paul Island by barges or helicopters. 


The size of the spill and the international importance of the resources on the islands suggest that St. Paul 
Island can be expected to be invaded by an international community of print and television journalists, 
photographers, and animal welfare followers. Transient laborers would be discouraged by the cost of the air 
fare from traveling to the spill site to seek work, but there could be a considerable body of outside officials, 
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technicians, and laborers on the island at least until winter stalls cleanup efforts (possibly in October or 
November). It is assumed that the number of such individuals that might be on the island at any one time 
could range from 50 to 500. An extensive use of local personnel, equipment (such as trucks, buses, and other 
mechanical equipment), and facilities (such as covered space for housing, storage, command center, etc.) 
from the island is also assumed. 


As the oil-spill-cleanup event evolves, jobs should be made available for everyone living on the island willing 
and able to work. If jobs are not made available, this could be disruptive in itself, since residents likely 
would want to mobilize cleanup efforts anyway--doing this while others are being paid for their labor. 
Assuming local hire practices are used, however, this would provide an immediate source of disposable 
income for those participating in the cleanup, but could cause discord with those that choose not to 
participate in the cleanup. The intermingling of local and outside cleanup workers and the availability of 
disposable cash for recreational pursuits could produce a socially unstable environment in St. Paul and St. 
George. Other aspects of the cleanup event that could contribute to the disruption of sociocultural systems 
on the islands would include the irritability and possible sickness and depression caused by the stench of oil 
permeating living spaces 24 hours a day; the threat of fire in the early stages of the spill, especially at the St. 
Paul harbor; the congestion and limitation of space on aircraft at the airfield; the possible loss of income 
from being unable to commercially fish for halibut; the intense level of activity on the islands as a result of 
cleanup efforts; the need to deal with trespass issues (over Tanagusix Corporation lands) in the initial stages 
of organizing the cleanup effort; and the approach used by the agents for the spiller in attempting to 
compensate local residents for losses of resources and livelihood. 


Despite these disruptive agents and the effects realized to subsistence (discussed in the previous section), the 
chronic disruptive environment that envelopes the islands during and following cleanup should not persist 
much beyond 1 to 2 years and should not cause displacement of existing institutions that establish norms of 
social organization and community values. The Church, family-oriented social organizations, economy, and 
subsistence of the communities on the Pribilof Islands should remain intact long after the spill event, yet it 
would remain in the memories of the islanders for some time to come. 


Effects on the sociocultural systems of Unalaska should not be as pronounced, since transshipment of 
equipment and materials is a normal part of the community's economy and should take place during only a 
relatively short period of time. The same should be the case for the walrus hunters of Gambell and 
Savoonga on St. Lawrence Island. Effects on island subsistence from the spill should produce only periodic 
disruption to sociocultural systems during the year of the spill but not cause restructuring social organization 
or cultural values. In the Yukon-Kuskokwim Delta region, effects on sociocultural systems could be more 
pronounced because of the potential 1 to 2 year duration of effects to their subsistence; likewise, these effects 
would not produce a threat of restructuring social organization or cultural values. Effects could include 
increased social discord and conflict brought about by feelings of depression over an event that confirmed 
closely held fears of major oil spill events. The presence of remnant oil in the tundra would be a lingering 
reminder of events occurring around them that were much beyond their ability to control. 


Conclusion: The effect of a very large spill on sociocultural systems is expected to be MODERATE on the 
Pribilof Islands and in western Alaska, and VERY LOW in Unalaska and on St. Lawrence Island. 


lL. Effects on Archaeological Resources: The Navarin Basin Sale 107 area does not 
coniain any blocks located over significant landforms which have other than a low potential for archaeological 
site occurrance. Even if prehistoric resources existed in the sale area, the survival of these resources by 
burial in potentially undisturbed sediments is unlikely. There are areas containing a high probability of 
human habitation around the Pribilof Islands. Offshore archaeological resources would only be affected by oil 
distributed in the water column which reaches the bottom and contacts the resources. This appears unlikely 
considering the water depths of the sale area (about 100-2,000 m) and around the Pribilof Islands. The 
effects on a very large spill on offshore resources is expected to be low. 
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Oil from a very large spill could adversely affect onshore archaeological resources and shipwrecks. Should a 
very large spill occur, St. Paul (land segment 146), and St. George (land segment 147) would be contacted by 
65 percent and 1 percent of the oil remaining after 10 days, respectively. Historic sites such as bird rookeries 
and sealing grounds would be oiled resulting in diminished value as historic sites. Previous experience during 
such spills requires the cleanup procedures to include Federal and State consultation prior to beach cleanup 
with concurrence on acceptable cleanup procedures. Archaeological resources may be significantly altered by 
cleanup activities. It is expected that the effects of a very large spill on onshore archaeological resources 
would be high. 


Conclusion: The effect of a very large spill on archaeological resources is expected to be HIGH. 


(1) Effects on Land Use Plans: The effects on land use on St. Paul Island, 
resulting from a very large oil spill, are primarily associated with the following types of uses: (1) land 
requirements for the storage of oil spill equipment and materials and (2) housing needs of oil spill cleanup 
personnel. 


A very large spill of the magnitude envisioned would require a significant amount of oil-spill-cleanup- 
equipment and material. These materials would be transported to the cleanup sites through the St. Paul 
airport and harbor. The service base constructed at the airport to provide air-support facilities for Navarin 
Basin development would be the offloading point for equipment and personnel. The large amounts of 
cleanup equipment necessary would require additional onsite-storage areas and covered space. These 
facilities would probably be constructed adjacent to the air support base or at harbor-area-siting locations. In 
addition, a staging area adjacent to the harbor would also be necessary. The construction of storage facilities 
for cleanup equipment would probably infringe on existing land uses adjacent to the airport and harbor for 
the duration of cleanup activities. 


A spill of this magnitude would require a large number of cleanup personnel. Transient labors seeking 
employment should be discouraged from traveling to the Pribilof Islands by the high cost of airfare. As a 
result, a large body of unemployed, nonlocal workers seeking employment on St. Paul would not occur. 
However, a large number of outside officials, technicians, and laborers would be on the island until cleanup 
activities terminated for the winter. This body of personnel would require lodging and support services. 
Because of the limited amount of lodging and support facilities on St. Paul temporary facilities would have to 
be built or cleanup personnel could be housed onboard support ships. 


Conclusion: The effect of a very large spill on land use on St. Paul Island is expected to be HIGH. 


(2) Effects on Coastal Management: Effects considered in this section are 
those that would follow a very large oil spill; therefore, potential conflicts with the ACMP associated with 


initial siting decisions are not pertinent. Many decisions following the spill would be made on an emergency 
basis, and therefore exempt from the normal decisionmaking process. However, support facilities and 
housing modules placed in St. Paul and Unalaska probably would be located in conformance with the ACMP. 
For example, support facilities probably would be constructed adjacent to the airport or the seaport. These 
areas have been identified in the St. Paul CMP for this purpose. Moreover, the St. Paul CMP indicates that 
temporary residences and offices may be located outside the development corridor (St. Paul CMP Policy 5 
[d]), especially if they are constructed adjacent to or near existing development in the development corridor 
(St. Paul CMP Policy 4). 


New structures should be connected to municipal utility services when a connection is available (St. Paul 
CMP Policy 17). Again, this is likely to occur if services are available. However, it is unclear if demands for 
water and for sewage disposal can be met for this temporary surge. Water supply is a concern on the island 
(St. Paul CMP, 1988), but the demand could be satisfied by importing water or by desalinization. Sewage 
problems associated with transient persons seeking employment should not be a problem. It is unlikely that 
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job seekers would descend upon St. Paul Island--travel to the island is expensive and the weather is not 
conducive to extended periods of camping. More likely, hiring would be done elsewhere, and the area of 
hiring would need to deal with the refuse and sewage problems generated by job seekers that do not have a 


place to live. 


Oil or oiled sorbants brought to St. Paul for transshipment or disposal would be subject to the St. Paul CMP 
requirement that the mayor or city manager be notified of this activity directly by the ADEC and that the 
materials be disposed in conformance with State and Federal requirements (St. Paul CMP Policies 37 and 
38). There should be no conflict with these requirements. 


All the statewide standards and district policies relating to effects from an oil spill that were discussed in 
Section T'V.B.m.(2) a = applicable for this analysis. These include statewide standards and district policies for 
subsistence, habitats, and air, land, and water quality. In addition to these, the Cenaliulriit policies and those 
from all district programs that pertain to commercial fishing may be applicable. Unlike the base case, the 
residents of Cenaliulriit would be affected by this catastrophic event. The CCMP has local standards that 
address some of the potential psychological and social implications of a major local cleanup effort. For 
example, it is determined that oil reaching the delta should be removed; those involved would need to be 
sensitive to the "Yupik way of life" and take measures to “minimize disruptive cultural contact" if the work 
attracts "a substantial number of non-Yupik to a traditional Yupik village" (CCMP 2.1 and 3.1). 


The level of effect for commercial fishing was raised from very low in the base case to very high in the event 
of a very large spill. The statewide standard for offshore habitats discussed in Section IV.B.m(2) identifies 
fishing as a primary use of the offshore area. In the event of a very large spill, this standard would not be 
met. The Aleutians East CRSA developed more specific policies to ensure the viability of commercial 
fishing. For example, commercial fishing interests must be notified “of the schedule and location of potential 
conflicts or physical obstructions which may impact or preclude commercial fishing opportunities or 
damage/contaminate fishing gear” (AECMP D-5.2). In nearshore areas identified as Special Habitat Policy 
Areas, policies often restrict activities that would preclude or significantly interfere with commercial fishing 
activities. However, none of the commercial fishing operations within the Aleutians East district should be 
restricted as a result of this spill (Sec. IV.B.8) and the primary potential conflict would be with the statewide 
standard for offshore habitat. 


Conclusion: The very large spill would be expected to have a HIGH level of conflict with the statewide 
standards of the ACMP. 
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V. REVIEW AND ANALYSIS GF COMMENTS RECEIVED 


The Navarin Basin EIS team reviewed 13 letters and the transcripts of testimony from public hearings held 
during the DEIS comment period in St. Paul, St. George, Unalaska, and Anchorage. Letters were received 
from 7 Federal agencies, 2 State agencies, 3 oil and gas firms, and 1 individual. 


The EIS team responded to all comments from the letters and the hearings testimony. Where comments 
warranted changes in the text of the EIS or presented new, substantive information, the EIS was revised 
accordingly (pertinent sections are cited in the responses to specific comments). 


The major concerns/issues of those commenting on the DEIS include: (1) mitigating measures (2) air- 
quality analysis; (3) water-quality-effects definitions; (4) lack of detail on the potential effects on marine and 
coastal birds; (5) lack of analysis on the harbor seal and sea otter; (6) effects analysis on threatened and 
endangered species, particularly the Steller sea lion and right whale; and (7) analysis of cumulative effects on 


migratory species. 
The following substantial changes were made in the text. 
° An Information to Lessees concerning Information on Geological Hazards has been added to the text. 


° The air quality definitions have been revised. In addition, the effects analyses for air quality have 
been reviewed, in light of the new definitions, and modified where appropriate. 


° The effects level definitions used in the Navarin Basin DEIS for water quality have been modified to 
be tied to regulated contaminants and compliance with State water-quality standards and/or Federal 
water quality criteria (acute and chronic). In addition, the effects analyses for water quality have been 
reviewed, in light of tie new definitions, and modified where appropriate. 


° The FEL has keen modified to include an analysis on the harbor seal and sea otter. 


° The effects analysis on the endangered right whale has been revised and the conclusions modified 
where appropriate. 


° The FEIS has been modified to reflect the listing of the Steller sea lion, by the NMFS, as a 
threatened species under the Endangered Species Act. Based on this listing, the EIS has been revised 
in the following manner: 


-- The endangered species consultation sections (Secs. I.A.7. and IV.B.1.f.) were amended to reflect 
the threatened status of the Steller sea lion and MMS’s reinitiation of formal ESA section 7 (a)(2) 
consulation for Sale 107. 


-- The discussions of Steller sea lions, throughout the document, have been transferred from the the 
subsection on marine mammals to the subsection concerning endangered and threatened species. 


-- The analysis of the effects of the proposal and alternatives on the Steller sea lion have been revised 
to consider the new information that prompted the listing and the endangered and threatend species 
effects definitions. 


The cumulative case analysis concerning migratory species has been revised. 


Public hearings were held during the DEIS comment period at the following places and dates: St. Paul, 
Alaska (June 25, 1990); St. George, Alaska (June 26, 1990); Unalaska, Alaska (June 27, 1990); Anchorage, 
Alaska (June 29, 1990). Speakers at the public hearings are listed in this section in the order of their 
appearance. Because of the volume, transcripts of oral testimony are not reproduced. The three public 
hearing speakers did not raise any issues which required discussion or modification of the EIS. No speakers 


presented written documentation of their oral testimony. 


ST. PAUL PUBLIC HEARING: 


ror (SL. F 
No response required. 


Miki CL 


ST. GEORGE PUBLIC HEARING: 


Mr. Max Malavansky (Mayor of St. George) 


No response required. 


UNALASKA PUBLIC HEARING: 


No speakers testified at this public hearing. 


ANCHORAGE PUBLIC HEARING: 
Mr, W. E, Bischoff (BP Exploration, Inc.) 


No response required. 


Letter Comments and Responses 


All letters received during the DEIS comment period are reproduced in this section. Bracketed and 
numbered comments for each letter are followed by respectively numbered responses prepared by MMS. 


A list of commentors follows. 
Letter 
Number Commentor 


1, 


U.S. Department of the Interior, Fish and Wildlife 


Service 


U.S. Department of the Interior, National Park Service 


U.S. Department of the Interior, Bureau of Mines 


Environmenmtal Protection Agency 


U.S. Department of Commerce, National Oceanic and 


Atmospheric Administration 


US. Department of State 
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MMS Response 
Begins on Page 


V-12 


V-21 
V-24 


V-34 


State of Alaska, Office of the Governor 
State of Alaska, Department of Labor 
Arco Alaska, Inc. 

Amoco Production Company 
Chevron USA, Inc. 

John Luther Mohr 


No response required. 
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United States Department of the Interior 


FISH AND WILDLIFE SERVICE 
1011 E. TUDOR RD. 
ANCHORAGE, ALASKA 99503 


aaa ies DECEIVE! 


To: Regional Director 
tag eee Management Service, Alaska 


Prom: Regional Director ongiceten 


Subject: Proposed Navarin Basin Oil and Gas Lease Sale 107 Draft 
Environmental Impact Statement 


JUL 17 199 


We have reviewed the Draft Environmental Impact Statement on the 
proposed Navarin Basin Oil and Gas Lease Sale 107, and offer the 
following comments for your consideration in preparing the final 
document. 


Genera, Comments 


This document contains a very detailed and thorough review of 
current knowledge on marine mammals. The review of current 
knowledge on marine birds should be at the same level of detail 
in the document. 

Conclusions about expected biclogical effects are based on "most- 
likely” scenarios devised by Minerals Management Service staff. 
There is a potential for this lease sale to have greater impacts 
on those species evaluated under the different alternatives, 
particularly waterfowl, seabirds, and endangered marine mammals. 
This potential for greater effects should be discussed throughout 
the document. a 


Fwsi 


The document's impact assessment represents only the low end of 
the spectrum of potential impacts that could occur as a result of |rws: 
this lease sale. Potential events, such as loss of a tanker or a 
blowout on an exploratory well, which would have more effect on —_| 
marine fish and wildlife should also be evaluated in the 
document. Assessments are also based on the probability of oil 
impacting an area within 10 days of a spill. Although the 
consistency of the oil changes considerably over time, sea otter, 
fur seal, and bird mortality could occur 30 or more days after a |S? 
spill. Consequently, impacts likely to occur within at least 30 
days of a spill should be addressed for these species in 
deterzining environmental consequences. 
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Potential effec=s on marine and coastal birds need to be 
addressed in the report in more detail. The entire world's 
population, or large parts thereof, of several species spend all 
or parts of the year ted in portions of the Bering Sea 
region. These include yellow-billed loons, black brant, emperor | ,,<, 
geese, spectacled and Steller's eiders, red-legged kittiwakes, 
whiskered, least, crested, and t auklets, and a population 
of marbled godwits. If an oil spill contacted an aggregation of 
one or more of these species, a major reduction of each species q 
could result. 


The discussion of probable effects on Steller’s sea lions should” 
be included under the endangered and threatened species section. 
Potential impacts on sea otters, which occur in the waters near Fuss 
Bering Sea islands, should be addressed in evaluations of all , 
alternatives. 


We believe that the words "Probable Effects” should be 7 
substituted for "Potential Effects" in Tables IV-16, -17, -20, 
-21, and the corresponding text in Chapter Iv. Although 
probable impacts may be very small given certain circumstances, Pwse 
the potential for major impacts on fish and wildlife populations 
still exists. Some events may be less likely to occur, but have 
greater impacts on fish and wildlife resources. al 


We believe the report would be improved if the cumulative impacts) 
discussion (pages IV-B-138 to IV-B-163) immediately followed each 
Alternative. Cumulative impacts are a critical factor in the 
long-terz environmental picture. By locating discussion of 
cumulative impacts at the end of each alternative, greater 
emphasis vould be given to the cumulative case. This is 
important when assessing the impact of offshore leasing on 
fisheries, marine birds, and marine mammals. ~ 


We believe Alternative II (No Sale) would best minimize impacts 
to wildlife, fisheries, and marine habitat resources. 

Alternative V (200-meter Isobath Deferral) would also result in 
decreased impacts to wildlife and fisheries resources. 
Alternative III (Delay the Sale) is preferable over the proposed 
alternative in the document because of the probability of 
improved oil spill response and cleanup technology in the 
aftermath of the Exxon Valdez spill. Alternatives IV (St. 
Matthew Deferral) and VI (Highlighted Area Deferral) are 
preferable over the proposed alternative because in both the risk 
of a spill contacting St. Matthew Island is reduced. Alternative 
VI should also be given more consideration over your preferred 
alternative if, as the document states, there is a consensus that 
this is environmentally safer and the same amount of oil is 
expected to be recovered. 


Specific Comments 


— -- - - - e 
General statements regarding environmental impacts are made in | 


S*A 


this section, and we believe that supporting evidence should be 
included in the impact statement. 


listed as 1992-1995, but in Table II-3 it is indicated as 1992- 


-4: The time frame for drilling exploration wells is | 
1997. This inconsistency should be corrected. 


Page Ii-8. first paragraph. Development ané Production Estimate Pws-w 
We suggest that the document be revised to include a discussion 
of what “floating first-year ice problems" are. 


Page Ii-18: For consistency, the effects (i.e., high, j= 
pediuz, low) on marine mammals should be capitalized. 


Page IlI-12. first paracraph. line 7: “Spawning” should be I ee 
changed to "Mature or maturing" or “Spawning-bounc” when 
referring to salzon still at sea. 


= : "Adult spawners” should be 
changed to “Adults returning to spawning streams,” because they Pwsi3 
are not actually spawning at sea, but migrating to their natal 
streans. 


= : This section should 
provide areal estimates for the following habitat types: 1) the 
shelf, 2) the outer shelf, 3) nearshore underwater habitats, and pws 
4) the middle shelf. This would allow reviewers to convert 
Gensities to rough estimates of total numbers of birds occurring 
in each area. 


Page Ili-2). third paragraph: The discussion of waterfowl jot tne | 
area is inadec uate, and the document should be revised to 

all appropriate information on waterfowl which is currently in 

the scientific literature. The impact statement should indicate 
that the entire world’s population of spectacled eiders spend 
Bost the in the area (Dau and Kistchinski 1977, Bellrose 
1978)“, that a majority of the Steller's eiders winter and molt 
along the Alaska Peninsula apg, in the Aleutian Islands (Bellrose — 
1978, Petersen 1980a, 1980b) , that 90-100 percent of the black 

brant. stage at Izembek Lagoon for 2-3 months each fall (Bellrose 
1978)?, and that all of the world's emperoci geese are in the area 
either during migration or winter (Bellrose 1978)“. Two other 
species that should be of concern are the yellow-billed loon, 
where potentially half of the world's population may winter and 
migrate along the S$ ian coast (Dement'ev and Gladkov 1968, 
Burn and Mather 1974)°", and a population of marbled godvits 
which breed near Ugashik, and are probably a distinct subspecies 
(Gibson and Kessel 1989). al 


; , aun on Laieeees by Navarin 
shik Bay, and Nushagak Bay, which could be a var 
Sele oil and gas activities, should be discussed in detail in Pws \6 
the impact statement for their importance to migrating and 
breeding ducks, geese, swans, and shorebirds. These discussions 
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are important since tankers would likely transport oil past the 
Pribilofs and through Unimak Pass, which are relatively close to 
these resource areas. = 
-§-37 = : This section underestizates the ~ 
potential effects of a major oil spill, and we suggest that the 
statement be revised to address all potential effects. 
Effects listed in Table I[V-16 should include all “potential* 
effects. We believe that the potential effects listed in Table 
IV-16 are all “very high." The text Ciscugses the probability of 
@ 10,000 barrel oil spill, covering 310 ks*, hitting an area 
within 10 days. However, to determine “potential effects" ve 
the document should include a discussion of the impacts 
of a 250,000 or even @ 1 million barrel oil spill (besed on the 
size of “ankers projected for use in the Navarin Basin area) over 
a period of 30 to 60 days. We believe the ial level of 
could be high; large numbers of Steller's and spectacled 
eiders; black brant, emperor geese, least, crestec, whiskered and 
parakeet auklets; common and king eiders; and yellow-billed loons 
could be lost. To lump all seabirds into one category, as was 
Gone in the draft statement, ignores the concept of biodiversity 
and results in understatement of potential impacts that could 
result from oi) and gas activities in the Navarin Basin. 


relatively low, considering the diversity and abundance of birds 
there Guring different seasons of the year, the risk in that area 
should be considered “very high,” not “quite low." We suggest 
that the word “just” be deleted from the sentence. 


- : Although a “just 2 
" probability of oil hitting the Pribilcf Islands say be 
Pws 


Page IV-8-4). second paracraph. second sentence: We believe that 

to adequately discuss potential impacts, the document should 

include a comprehensive assessment of the probability of the resis 
largest conceivable oil spill hitting Unimak Pass, regardless of 
whether it is 10 days, 30 days, or more. We also suggest that 

the word "just" be deleted from the sentence. 

Page IV-8-4). third paragraph. last sentence: The document 7 
should include an assessment of the potential impacts on some 
individual species, not "birds" as a whole. We believe the 
species that should be addressed include yellow-billed loons, 
‘ tr geese, black brant, Steller's, spectacled, common, and ee 
king eiders, whiskered, crested, least, and parakeet auklets, 
red-legged kittiwakes, and marbled godwits. When the potential 
impacts on individual species are considered, the potential 
effects on a given species may be greater than effects on marine : 
birds in general. 


- tizsiparagraph: In the first sentence the report 7 
states that o.erwintering birds are concentrated along the ice 
front, and in the second sentence it states they are widespread. 
These statements need te be clarified. Also, we believe the 
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Tables IV-) 
revised by substituting the word "probable" for "potential." The 


potential effects could be major for species that winter in | 
concentrated areas within the Navarin Basin. 


-17, IV-20, and Iv-2]: We suggest that these tables be | 


tables present a summary of most likely, or "probable" effects, 
assuming the circumstances described in the scenarios, rather 
than "potential" (worst-case) impacts. Again, potential impacts 
are less likely to occur, but could have greater, longer-lasting 
impacts on fish, wildlife, and their habitats. oad 


-B- : The probable and/or 7 
potential effects along the Siberian coast should be discussed in 
detail in the impact statement. The concern for fish, wildlife, 
and the environment transcends political boundaries, especially 
since many species of wildlife regularly migrate between U.S. and 
Soviet waters. ol 


Page IV-B-47, first paragraph, line 12: The report should 7 
clarify or quantify the meaning of “extremely low potential spill 
rate". 


J 


Page IV-5-49,. second to last paragraph: We suggest that the 
draft environmental impact statement include a comprehensive 
discussion of the probable effects if a very large sj),ill or 
blowout occurred. Tankers ing up to 1 million barrels of 
cil may be passing by tae Pribilof Islands. In a major spill 
scenario, it is possible the entire fur seal population could be 
adversely affected. d 


Page IV-B-62, last paracraph.: Concerns regarding effects of oil | 
on bowhead whale skin and eyes should be given strong 


PwS-26 

consideration, as bowhead are an endangered species. 

-B- : We suggest that |p 
the word “unlikely” be deleted. 

-B-7 : This paragraph should be clarified to 
show that the recovery from short-term effects would require 2-5 |rwsz 
years, rather than that the short-term effects described would 
last 2-5 years. 
Page IV-B-97, first paragraph: This paragraph is unclear and we | 
believe it should be clarified. One sentence says the existing PwS.29 


facility "could require expansion" and another says it “should be 
adequate.” od 


Page IV-B-98, second paragraph (Conclusion): There is a severe | 
land shortage in Unalaska due to expansion of the bottom fishery 
and its expanding support for the Pacific Rim oceangoing fleet. 
Unalaska is now preparing a harbor management plan in 
consultation with the Fish and Wildlife Service and other 
resource agencies. New onshore support facilities as discussed 


in this document would contribute further to that shortage, and 


2 tat 
rn 


FwS-30 


we believe that a “low" expected effect as described in the 
document underestimates the potential impact. - 

-B- : The probable effects 
indicated here may be accurate for birds as a whole, but the 
effects on several individual species may far exceed the low or 
moderate categories. The document should be revised to include 
potential effects on yellow-billed loons, emperor geese, black 
brant, Steller's, spectacled, common, and king eiders, whiskered, 
crested, least, and parakeet auklets, red-legged kittiwakes, and 
marbled godwits. 


] t 


Page IV-8-146, second sentence (Conclusion): The effect on 
fisheries as stated in the document, is expected to be very low. 
However, on page IV-B-144 of the document the effect on water 
quality is stated as high. Any impacts on water quality will 
affect the food web, which in turn should impact fisheries. We 
suggest that the draft document include a thorough reassessment 
of the impacts on fisheries, reflecting on impacts to the food 
web. 


| tb 


Page IV-B-147, second full paragraph. fourth sentence: The 
statement that a small proportion of the regional population 
would be affected by an oil spill is probably not true for 
cled eiders, regardless of spill size. Also, it is 
probably not true for several other species in the event of a 
large oil spill. This statement should be reconsidered. 


ee bd . —_ 


Page IV-B-147, second full paragraph. last sentence: 

statement regarding whiskered auklets that "the total 
is sufficiently small that a relatively small kill would 
represent a substantial portion of it" is probably true for 
yellow-billed loons, red-legged kittiwakes, spectacled eiiers, 
and, in the fall, black brant. The seasonal distributions of 
these species shou)d be discussed, and reassessments should be 
made regarding the impacts of a small spill or small kill on 
their populations. 

Page IV-B-148, first paragraph: The status of spectacled eiders | 
in the Bering Sea should be thoroughly discussed in the 
environmental impact statement. Specific distributions of 
spectacled eiders in the Bering Sea is unknown, but it is thought 
the entire world's population winters in the Bering Sea, possibly 
concentrated in one small area (Bellrose 1978) Males of this 
species spend only two to four weeks of the year on the breeding 
grounds before returning to sea, and there are no known staging, 
molting, or wintering areas other than the Bering Sea. Also, in 
the next to last sentence, it is stated that the probability of a 
spill is “very low.” The phrase “very low" should be replaced 
with a specific figure for the probability of a spill. 


— 


: We 
believe that the expected effects (i.e., low) should be increased 


PWS-31 


Fws-& 


PWS-35 


FWS % 


to "moderate." In both cases, the expected effects were 
"moderate" in the analysis of the high case under the Preferred 


Alternative (see page IV-B-115). = 
Page IV-C-). second paragraph. second sentence: We suggest that 7 pws? 
the document specify what "region" would receive a significant 
contribution of it's energy supply from this action. a 
Page IV-I-1. fifth paragraph, lest sentence: The statement that | 
"once oil development has ceased, populations would return to 

former levels" is speculative, and may not be true for all rws 8 
species. Also, this statement seems to contradict the statement 

on page IV-J-1, fifth . We believe the document should 

be revised in consideration of these comments. - 


Page IV-M-9, third paragraph: The statement about sea lions that 
"they [local populations] do not represent sufficiently large 
proportions of their respective regional populations for their rs» 
losses to be of great significance" should be re-evaluated since 
they are now considered a threatened species. a 
Page C-15. fourth paragraph: We suggest that your agency 7 
initiate consultation with the National Marine Fisheries Service 
for the Steller's sea lion, if you have not already done so. We | Pws# 
t that this activity be fully documented in the 


environmental impact statenent. a 

- : In our opinion, existing response to | 
recovery equipment appears inadequate for conditions in the pws-4i 
Bering Sea. The impact statezent should address this issue in 
more detail. a 


Page F-5. fourth paragraph: A recovery rate of 1000 barrels per © 
day would be inadequate to deal with a major oil spill. We 
suggest that prior to any exploration activities the information Pwsa2 
in this paragraph needs to be expanded into a comprehensive cil 
spill contingency plan, and the availability of oil spill 
containment and cleanup equipment should be verified. a 


cc: Regional Environmental Officer, Office of Environmental 
Affairs, Department of Interior 
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Responses to Comments um the Leticr from the US. Fish and Wildlife Service 


Response FWS-) 


Because of the uncertaunty involved with bydrocarbon exploration, oi industry actimues could range from 
explorahion-oaly to full development and production depending upon the amount of ou discovered in an 
effort to analyze the potential range of wdusiry actmies three separaic development scenarios were analyicd 
for the proposal. The range included 2 low, base, and high case. The low case which represents the 
minupum amcuni of wdustry actmty thai could be expected from the sale In the low case the amount of ou 
discovered would be below the minumum econom« resource required for development and only exploration 
activities would occur. The base case represents the most likely level of industry acuity resulting from the 
sale. The high case us the estimated potential upper mat of the amount of oil thal could be assumed from 
leasing and represenis a significant increase for the analyus of explorabon and development actus in 
addétion to the proposal, the EIS analyzes the effect of three different icasing alicrnatives and thew 
associated development activites on brologycal resources. For the proposal and alternatives the EIS provides 
oil spill estumates, trajectory analysis, and an analyus of the effects of 1,000 and 10,000 bbi or greater oi 
spills on biologsca! resources. The EIS also analyses the effects of a 1,000,000 bbi oil spill near the Pribilof 
Islands MMS believes that the analysas of the proposal (wih a range of development activities) and 
alternatives covers the events most likely to result from leasing while the analysis of the 1,000,000 bbi spill 
examunes a low probability event which would result m greater effects to biological resources. 


Response FWS-2 
Section IV.M. of the EIS contains ap analysis of a 1,000,000 bbi tanker oi! spill near the Pribilof Islands. 


Response FWS-3 


As a result of information gained from the Exaop Valdez oi spill concerning changes in oi consistency 
through tume, values reflecting probability of oi) contact or occurrence and contact with biological resources 
or land segments in 10 days have been replaced by those for 30 days. In no mstance is the small increase in 
contact probability sufficent to affect the overall assessment of effects significantly. 


Response FWS-4 


Species thai arc found primarily m mainland coastal areas when im the Bering Sca—such as yellow-billed loon, 
black brani, emperor goose and Steller’s eider—were not addressed wm detail because the areas where ther 
populations would be most vulnerable (principally bays and iagoons of the Alaska Peninsula, Unumak Pass. 
and the Aleutian Islands during migration periods and/or winter) have a low probability of being contacted 
by an oil spill (<5 %) when the chance of spill occurrence is considered. This relatively low risk factor 
suggests that few speces are likely to expernence significant effects wm these arcas. Likewise, the alad species 
menuoned in this comment (whiskered, least, crested and parakeet aukiets) generally do not concentrate 
where the risk of oi) spill occurrence and contact ss high (eg, arcas noted above and Si. Matthew Island 


unknown, could concentrate m the central Bering Sea at this ume and thereby become exposed to a higher 
probability of oil contact. In this analysis. shorebuds (cg, marbled godwit) are assumed (0 concentraic 
along the Alaska Penunsula or Aleutian Islands, neither of which has a high probability of spill occurrence 
and contact as noted above. As noted w the comment, contact of concentrations of several of these species 
(most mmportantly yellow-billed loon, black brant, emperor goose, whuskered auklet, marbled godwit. red- 
legged kittrwake) by oil could result im a mayor population reduction, however, we prefer to use all available 
information and thus to mcorporate the likelihood of spill occurrence and probable trayectory unto the 
analysis of potential effects rather than dwell solely on effects that could occur given contact. The analysis of 


* 1 


‘his é 


effects om marine and coastal buds has been revised to reflect these considerations. 

The discussions about Steller (northern) sea lions, throughout the document, have been transferred from the 
subsection oa manac mammals to the subsection concertung endangered and threatened speacs. In 
addition, the most recent information on the status of the Siciler sea lion has been added to Sectson II] and 
the analysis of the effects of the proposal and alternatives on the Steller sca lion have been revised to 
consider the sew information thal prompted the lisung of the speaes as threatened, and the endangered and 
threatened speaes effects definitions. 

Sea otters are vulnerable to oal spills only wm the Alaska Penmsula-Unumak Pass-castern Aleutian area, where 


as discussed under Response FWS-4 above, probability of spill occurrence and contaci is less than § perceni 
The document has been revised to include descripuon and analysis of the sca otter 


Response FWS-) 

Tables I'V-16, -17, -20, and -21 present potential rather than probable effects since they do sot incorporate 
the probability of spill occurrence, and thus represent cffects we would anticipate if a gven population were 
contacted by spilled ol. The likelihood of spill occurrence and contact musi be incorporated into an analysis 
for a realistac appraisal of anucipated effect. Both potenual and probable effects are discussed wm the (ext 
Response FWS-7 


MMS believes that placing the cumulative analysis discussions in ome section a reader can casily determine 
the total cumulatre effects that may occur um the Bering Sea region. 


Response FWS-8 


Secuoa I] presents summanes of analyses: it would be inappropriate and redundant to include detailed 


Response FWS-9 
Table [1-4 has been corrected to indicate that exploration well drilling would occur between 1992 and 1997. 
Response FWS-10 


The reference to floating first-year ice has been deleted from the text. However, additional information on 
ice problems has been included in Sec. [V A.3. Constraints on Oil and Gas Development. 


Respomse FWS-1) 


The document is consistent as it stands.) The bottom line effects level is only capitalized in the final 
conclusion for the speaes group when se of the term refers back to the definitions. 


Respoase FWS-l2 

The FEIS has been changed as suggested. 

Response FWS-13 

We belief that “Adult spawners” is acceptable since it is well-known that these fish are anadromous. 
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Response FWS-i¢ 


Giwen the ‘patchy’ occurreace of marme bud concentrations in the Bering Sea, the product of ¢.g, the outer 
contunental shelf arca umes bud density (thal may vary sagmificantly over this zone) probably would yield 
populanoa estumaies far too crude for use un meamngful analysis. For those micresied un this sort of 
caicuianoa, areal cxtent of Benng Sea zones s grven on page 4 of Gould, Forsell and Lensink. 1982, Pelagic 
Dustributioe and Aburdance of Seabirds m the Gulf of Alaska and Easter Bering Sea (Response 

FWS /OBS-&2/48). 


Response FWS-15 


Mamnme and Coastal Birds Section [I] has been revised to include informauon recommended by the Fish and 
populations thai coaceatrate w coastal arcas during migration or winier: although they are vulnerable as a 
result of thea restncted distribution ai certasn umes of year, and thereby subyect to sagmificant mortality f 
comtacted by an oil spill, msk of contact mm these areas is low duc tw the low probahulity of spill occurrence. A 
species such as the spectacied cider may be at higher msk if us wintering area were found (o be w an arca 
where the probabulity of oi spill occurreace and contact is high. 


Resposse FWS-i6 


The probability of an oil spill occurring and contacting the areas noted (Izembek Lagoon, Neison Lagoon. 
Ugashik Bay, and Nushagak Bay) within 30 days is less than 0.5 percent, and 20 more than 5 percent if ou 
actually were released im the Unimak Pass area.) While the consequences of a substantial quantity of oi 
emtering, for example, Izembek Lagoou during spring or fall migration penods are likely to be severe for 
populations of hack brast, emperor goose and Steller’s cider, the probability of such an occurrence is slighi 
and thus overall effect of the base case judged not to be significant. 


Reape, FWS-17 


Analyus of available information suggests that a spill of the size discussed wm the text could have population- 
level effects as presented in Table [V-16. However, as a result of the low probability of spill occurrence, the 
likelihood of their occurring is rather low (see response to FWS comment 4 above). The potential effects of 
a one million barre! spill are analyzed im Section [V M. of the DEIS. Marie birds are, to some extent, 
lumped for analysis of potential effects as a result of the geographic and seasonal emphasis followed in this 
section; when an oil spill moves through an arca where birds are on the water, it is likely they will be 
contacted and killed However, species with smaller populations are likely to expernence more severe effects 
than are abundant ones and the section has been revised to reflect this. 


Response FWS-18 


Risk, or the probability that an area will be contacted by an oil spill, is assumed to be low when the 
‘probability of a spill occurring and contacting (e.g, the Pribilof Islands) is less than 5 percent. Risk does not 
forecast per se what effect an od spill will have on a population or group of populations. As suggested, the 
word “just” has been deleted from the sentence describing the probability of oi spill occurrence and contact 
in the Pribilof Islands. 


Response FWS-19 


A very large oil spill im the Unimak Pass area was analyzed in the St. George Basin Sale 89 FEIS (USDOI., 
MMS, 1985). That discussion has been incorporated by reference and summarized in the present document 
with revisions reflecting new information on oil weatheri_g and effects termimology. As suggested the word 
“just” bas been deleted from the sentence describing probability of oil spall occurrence and contact im the 
Uasmak Pass area. 
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Response FWS-20 


Reference to certaun marine and coastal burd speces that appear to be at parucular nsk has been added to 
the appropriate secuons. Sve also responses to FWS comments 4 and 15-18 above for explanation of 
rauonale used in this analysis. 

Response FWS-2) 

The statement to whch this comment refers was unteaded (o pount out that although many birds tend to 
Concentrate un the ice front habitat, this phenomenon s widespread along the Bering Sea ice front and thus 
the proportion of these overmatering populations at nsk in the sale area, where there is a substantial 
probabulity of od spill occurrence and contact, is likely to be relatively low and so any spill effects are likely 1 
be localized. Also, a subsianual prop~1on of mosi speaes' population 1s dispersed over the southern Bering 
Sea, Gulf of Alaska and/or North Pacific during winter and thus probably only during spring migration would 
to clarify this statement. 

Response FWS-22 

Suggested change of caption for Tabks 16, 17, 20 and 21: see response to FWS comment 6. 

Response FWS-23 

The probability of an ou spill occurring amd contacting six land segments along the Siberian coast is less than 
3 percent; elsewhere a is less than 0.5 percent. Grvea this situation and the fact that information concerning 
Siberian coastal resources currently is quite sparse, with little expectation that this will change in the near 
future, our abulity to analyze potential effects in this area is limited. 

Response FWS-24 

The mdicated sentence has been clarified with regard to ‘low potential spill rate” 

Response FWS-25 


Section TV.M. of the EIS contains an analysis of a 1,000,000 bbi oil spill near the Pribilof Islands. The 
analysis indicates that the effect ou the fur seal population would be VERY HIGH. 


Respomsc FWS-26 

A discussion of Uais concern is presented in the “General Discussion—P: ial Effects of Hydrocarbun 
Pollution” in Section [V.B£(1). The text has been revised to refer the reader to this section. 
Response FWS-27 

The text has been revised as suggested. 

Response FWS-28 

The text has been amended to clarify the statement. 

Response FWS-29 


The statements concerning the OSI marine-support facility, in Unalaska, are accurate. The text indicates that 
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the marime-support faciliry at Captains Bay should be adequate to suppor exploratory dniling acimiucs 
However, to support development and productos ;cimmes w the event of an od discovery, the facility could 
require ¢xpansson. 

Response FWS 0 


MMS agrees that land shortages  Unaiaska could result due to the expansion of the botiom fishery 
However, because a 40 acre facihty with an 30 acre lease opuoe curreatly emsis this facisty should be 
adequate to support exploranos and development acuvincs The base and high case analyses in the EIS has 
been amended to mascate that if additonal land, above that af the cxsting facility s necessary, OCS actimines 
could infringe oe proposed land uses w Unalaska Also. the cumulative case effec level for land use 
Unalaska has been rassed to moderate due to the land shortage and cxpanwos of botiom fishing acuvilies in 
Unalaska 


Response FWS:3) 


Of the speaes noted, only the spectacied exder populavos m the winter /spring scasoe (concentrauon arcas 
unknown) poteaually couid be affected sugmsficamtly w the sale areca, the other speacs arc more coasial 0 

dustnbunos and/or sot likely to occu m sagmficant sumbers w the sale area The section has been revised 
to reflect the former pout. 


Response FWS-32 


The effects lieve! defimsmons used m the Nararw Basu DEIS for water quality have bees modified to be ued 
to regulated comtamunants and compliance with sate water qualsty standards and or federal water quality 
cnitena (acute and chrome) The water quality definmwors used are samilar to those w the Beaufort Sea (Saic 
124) and Chukchi Sea (Sale 125) EIS's In addition, the effects analyus for water quality have been reviewed, 
in light of the new defiminons, and modified where appropnate The cffects on water quality were cvaluaicd 
througuout the documem using the new defimsoms recommended by EPA and found to be moderate locally 
and low regonally Based os thus level of effects on water quaisty the resulting very low effects on regponal 
fish populauoms = substamnated 

Response FWS35 

The sentence to whch the revewer refers concerns cresied sublets a speccs sufhacatly numerous that is 
repoaal populanon sot likety to be ugnificantly aflected m winter when dispersed over a relatively large 
areca’ A statement comcermng the spectacied eader has beea added to ths section 


Response FWS- 


Refer to responses to comments FWS 4 15 amd 17 where the rationale for determining the potential effects 
oa speces that concentrate along the Alaska Pemunsula or w the Pribilof islands has been discussed 


Response FWS-35 
A statement comcernmng the spectacied exder has bees added to thus secuoa It ws most difficult to discuss the 


status of this species thoroughly when available unformatios w so lumaed The sumerncal value for probability 
of a spall occurnmg and comtacting the Si. Lawrence island polywya has bees added 


The cumulative effects sections on these speces, as woll as others, have been revised and the expected effect 
levels have bees ramed to MODERATE. 


429 


Response FWS 37 

The text has been modified to replace “thus regpon's” with the Unwed States 

Response PWS 35 

The sentence “Once od development ceased populanons would return to former levels” has been deleted 
Response FWS29 


See response to comment FWS-5 
Response FWS-40 


The cadangered speaes consultation sections (Secs 1A.7. and [IV B.1{) were amended to reflect the 
threatened status of the Steller sea how and MMS's reamstiation of formal ESA sectoe 7 (a)(2) consultation 
for Sake 107 with the National Manne Fisbernes Sermce 


Response FWS-4) 


in 1990 there w very little equipment warchoused im the ACS Alaska West Coast CPA wm Dutch Harbor. 
There is a0 activity im the Bering Sea at this time. Pror io exploration the amount of response and recovery 
equipment would be regulated by 30 CFR 250.42 whuch requires the od company to submat an ou spill 


conungeacy plan This concern is addressed on page F-3 MMS Polluuon, Preveauos and Response 
es ey 


Response FWS-42 
The ou industry lessee w regulated by 30 CFR 250.42 to subma an od-spull-comtingracy pias for approval by 


, Understanding (MOU) dated December 18 1980 An ou-spul-comumgency 
plan (OSCP) shail be renewed and updated annually ip addition to 3) CFR 250.42 and other legal 
requirements, the OSCP shall contms the following (1) od-spull-msk analyses, (2) recovery equipment, (3) 
equipment evadability (4) response tame. (5) drills, (6) support vessels, (7) dispersant equipment, (8) 
authonty, (9) dasposai, (10) detecnos and mosstonmg, and (1!) amy promsios of the regulanons dealing with 
coaungency planmung, (he provsioe's use. and mamtenance of pollutoe-control equipment. or related traning 
Soe nn ee & Ge pragusatian of contegeny glam. MMS pbyucally wventones equpment in the ACS 
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Response NPS-] 


The MMS experience is that when operations are conducted far from the shoreline, modeled emissions fall 
well below the limits of the Clean Air Act (CAA) and often would not be detectabie. 


direct EISs to focus on “significant issues." By focusing on compliance with ihe CAA and first determining 
whether there would be a violation for CAA standards, MMS quickly determines whether OCS emissions 
could have adverse effects onshore. In addition, the MMS analysis assumes that al] emissior sources in Sale 
107 will occur at the pout closest to land. Potential effects are likely overestimated. 


Response NPS-2 


The OCS development contemplated in the EIS scenarios would represent major new sources for NO., SO,, 
TSP, and VOC. The air quality assessment places all activities 48 km from the nearest land, St. Matthew 
Island, a Class I area. Class I areas have the most stringeat air-quality standards to protect high air-quality 
values. 


NO, and VOC may combine ir the preseace of sunlight to form ozone; however, it is not expected that 
coaceatrations would approach the annual criterion for ozone (2354 bourly average) because of limited 
sunlight, NO,, low temperatures, and dispersion of pollutants by wincs. 


NO, can be chemically altered in the atmosphere to form fine particulates which can reduce visibility. 
Should winds carry pollutants to St. Matthew Island, visibility could be affected. Because of other chemical 
reactions, low energy from sunlight, NO,, low temperatures, and dispersion of pollutants by winds, visibility 
reductions due to fine particulates from chemically altered NO, would likely not be noticeable. 


Response NPS-3 


With the recent enactment of the Clean Air Act Amendments of 1990 to the OCS Lands Act, the US. 
Eaviroamental Protection Agency (USEPA) has jurisdiction over blocks to be leased under Lease Sale 107, 
for air quality. The lease operators shall comply with the provisions of part C of Title I and with the 
requirements to be promulgated by the USEPA by November, 1991. 


The State of Alaska shall have jurisdiction over the blocks to be leased, once the State of Alaska has 
promulgated, and the USEPA Administrator has confirmed adequacy of regulations to implement and 
enforce the requirements of Sec’ion 328, Title II]. But there will not be a significant difference in the 
requirements to be complied with by the lease operators simce there are no onshore nonattainment areas and 
the State of Alaska has adopted ‘he national air quality standards and PSD regulations as the State standards 
and PSD regulations. 


If an air quality analysis of air pollution from the Lease Sale 107 is required, the USEPA approved Offshore 
and Coastal Dispersion (OCD) mode! would be used to calculate impacts of pollutant emissions due to Lease 
Sale 107 on onshore air quality. 


Under the Federal and State of Alaska PSD regulations, since the estimated annual uncontrolled NO, 
emissions for peak the year would exceed 250 ton per year, the lessee would be required to control NO, 
emissions through application of Best Available Control Technology (BAST) to emissions sources to reduce 
NO, emissions (Table IV-9). Impacts from air emissions from Lease Sale 107 on onshore air quality are 
expected to be less than 5 perceat (Low and Base Case) and less than 20 percent (High Case) of the 
maximum allowable PSD | increments and would not make the concentrations of criteria pollutants in the 
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oashore ambical ar to approach the National Ambieat Air Quality Standards (NAAQS) by a large margin. 
Response NPS-4 


Under the Federal and State of Alaska PSD regulations, in instances where annual uncontrolled NO, 
emussions for exploration, peak development, or peak production would exceed 250 ton per year, the lessee 
would be required to control NO, emissions through application of BACT to emissions sources to reduce 
NO, emissions (Table [V-9). In addition, the lessee would have to employ BACT to emission sources to 
reduce ervissions for any regulated pollutants that will exceed the de minimis levels. 


Response NPS-5 


The tczt has been revised to indicate the likelihood of archaeological resources on the remaining 30 percent 
of the sale area. 


Response NPS-6 


We agree that paleolandforms with potential for the presence of archaeological sites are known on other 
areas of the Alaska OCS. The sentence in question in the DEIS applies only to the Navarin Basin Sale 107 
arca. The text is correct in that the geophysical analysis (Append D) finds no significant landforms in the 
Navarin Basin Sale 107 area. 


Response NPS-7 


Statements im the DEIS concerning the survivability of prehistoric sites make no reference that archacological 
resources have been destroyed by ice gouging The DEIS does state that “even if prehistoric resources 
existed in the sale area, the survival of these resources by burial in potentially undisturbed sediments is 
eS a OG ananae factors which could affect the survivability of sites in the 


Response NPS-8 


A prehistoric resource could not be detected by available geophysical methods including sidescan sonar or a 
subbottom profiler. Such a combination of tools could possibly detect significant landforms, which could 
contain a resource, depending on the spacing of seismic survey lines. However, it is extremely unlikely that 
an actual prehistoric resource, if it existed, would be detected since the resource would be expected to be 
buried and its features would be too small to be identified even if it were exposed on the sea floor. 


Response NPS-9 


The MMS responsibilities relative to Section 106 of the National Historic Preservation Act are identified in 
Supulatioa No. 1-Protection of Archaeological Resources. The SHPO was consulted regarding the location 
ee ee Soa 
dated 21, 19% 


Response NPS-10 


Section ITI.C-5. of the EIS has been revised to include properties listed on the National Register of Historic 
Places. 
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United States Department of the Interior 
BUREAU OF MINES 


Alaska Field Operations Center 
201 East 9th Avenue 
Suite 101 
Anchorage, Alaska 99501 


June 13, 1990 


Regional Director 

Minerals Management Service 
Alaska Region 

969 East 36th Avenue 
Anchorage, Alaska 99508-4302 


Re: Draft EIS for the Proposed OCS Oil and Gas Lease Sale 107 in the Navirin 
Basin 


Staff from the Bureau of Mines, Alaska Field Operations Center have examined 
selected portions of the DEIS which could pertain to or describe possible impacts 
from the proposed Sale 107 on development of mineral resources. The DEIS ‘s well 
written and relatively comprehensive. One general suggestion would be to include 
information concerning the need for, and the identification of possible sources 
of sand and gravel or other industrial materials needed to construct oil and gas 
exploration and development facilities. For example, on page III-59 paragraph 
6, mention is made of “filling in industrial sites." Although this does not 
directly refer to oil and gas facilities, fill material may be in short supply 
in the region. A related consideration involves the application of the 
evolving wetlands policy and regulations by the Corps of Engineers and 
Environmental Protection Agency which would make the development of new on-shore 
infrastructure more expensive and/or difficult. 


Thank you for the opportunity te revicw the chove well written document. Please 


contact me at che above address or by calling FITS 868-2455 if you need 
clarification of these comments. 


mceey- 


ec: Director, Minerals Management Service 
Paul Gates 
Millie Gloster 


- 
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Response BOM-] 


requirements under applicable Federal, State, and local law must be complied with prior to initiating 
development, thus, wetlands would be protected. nme 


Dear Mr. Williamson: 


The Environmental Protection Agency (EPA) nas reviewed the craft 
environmental impact statement (EIS) for the Alaska Outer Continental Shelf (OCS) 
Navarin Basin Planning Area Oil and Gas Lease Sale 107. Our review was 
conducted in accordance with the National Environmental Policy Act (NEPA) and our 
responsibilities under Section 309 of the Clean Air Act. 


EPA requested to be a cooperating agency in the preparation of the EIS. EPA 


(NPDES) permits issued for oil and gas drilling discharges in accordance with Section 
511(c)(1) of the Clean Water Act (CWA). 


This Section of the CWA indicates that EPA must comply with NEPA when 
issuing an NPDES permit for the discharge of any poilutant by a new source. Final 
promuigation of effluent guidelines and NSPS for the Offshore Subcategory of the Oil 
and i Category are expected by the 1991 lease sale date. 
The NPDES permit that EPA Region 10 will develop for this particular lease sale will 
regulate sources that are subject to the NSPS. As a cooperating agency, EPA pians to 
adopt this sale to meet our NEPA responsibility for our 
NPDES permit. This should prevent a duplication of effort by EPA and MMS and 
prevent undue delays in the issuance of our NPDES permit relative to the Lease Sale. 


é 


Many of the proposed stipulations and information to Lessees (ITLs) presented 7 
in the draft EIS have been included in a number of past Alaska OCS lease sales. The 
Gacuntions ol tre oflechvanens of these sipuistiote ” miloaina adveree oleae coud 
be improved if they provided a historical perspective on how well these mitigating wane 


} protective stipulations described in the 
Graft EIS. We object to the proposed leasing without inciusion of protective 
environmental stipulations. - 


The cumulative effects analysis is comprehensive and adequate for species that 
reside in the Bering Sea planning areas. For migratory species, the analysis should be | EPA2 
expanded to include past, present, and future activities and projects occurring 
throughout the entire migratory range. , 


Additional explanation of how MMS analyzes the effects from the various 7 
activities associated with this lease sale is needed. Some species found in the 
Beaufort Sea covid encounter a combination of lease sale activities or repeatedly 
encounter the sare activity, which represents a variation on cumulative effects. The 
definition for cumulative impacts indicates there is an additive component to the 
evaluation process. An expianation of how MMS incorporates this additive process for 
assessing effects would provide useful information. a 


With regard to the selection of a preferred alternative, EPA strongly supports 
seiection of Alternative V - 200 Meter Isobath Deferral or Alternative VI - 5-Year Leasing 
Program Highlighted Area. Alternative VI incorporates the smaller deferral area in 
Alternative [V - the Matthew Isiand Deferral. Each of the deferral alternatives provides 
some reduction of the risk of spilled oil biological resources and important 
habitat. Deferral of blocks would also eliminate or reduce noise and disturbance 
effects. Both deferral alternatives provide localized protection to endangered whale 
migration paths and feeding areas. 


Among the leasing alternatives, Alternative V is the preferable 
alternative since, on a relative basis, & mirarizes the adverse elects fore of and ges 
activites. Ay mang yy a AAT yy 
this lease sale. However, this alternative defers the area of hydrocarbon potential and 
no recoverable resources would be discovered or produced. It is projected that only 
exploration activities would be conducted with this alternative. For Alternative VI the 
probability of finding hydrocarbon resources in the deferral areas is “quite low” and 
Geferring the blocks has not reduced MMS estimates of hydrocarbon resources for the 
sale. The conditional resource estimates and the probability that hydrocarbons in 
ee ee re re eee Or ee Ow eee RED Cae 


EPA-3 


In conclusion, the draft EIS has identified environmental consequences 
associated with the proposed action. We believe that adverse effects could be 
reduced by implementation of either of the two deferral alternatives in conjunction with | EPA» 
implementation of appropriate mitigation. Due to uncertainty about whether 
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analysis adds the effects from exposure to several effect producing activities = 


Thank you for the opportunity to review this draft EIS. If you have any 
questions about these comments, you may contact Sally Brough, in the Environmental 
Review Section at FTS 399-4012. 


U.S. ENVIRONMENTAL PROTECTION AGENCY 
NAVARIN BASIN OIL AND GAS LEASE SALE 107 
DRAFT ENVIRONMENTAL IMPACT STATEMENT 

DETAILED REVIEW COMMENTS 


Introduction 


As noted in our letter we have a number of concerns about the proposed 
action. We offer the following comments in an effort to develop a project with a 
minimum of delay and environmental harm. Many of the issues that we are 
commenting on in these detailed review comments we also commented on in the draft 
EIS for the Beaufort Sea Lease Sale 124. Since we have not had an opportunity to 
see the responses to our Sale 124 comments, we are the issues that are 
common to this draft EIS and the Sale 124 draft EIS. Our objections with the proposed 
action are focused on the selection of a preferred alternative, clarification on the 
effectiveness of many stipulations and information to Lessees (ITLs), the lack of 
commitment to environmentally protective stipulations, cumulative effects, and the 
combined effects of activities associated with this lease sale. Our concerns are 
Outlined below. 


Stipulations 


The draft EIS presents and discusses several lease sale stipulations that are 
designed to mitigate potential adverse environmental consequences. The draft EIS 
States that the decision to include any or all of these mitigation measures will be made 
at the final Notice of Sale stage in the overall leasing process. The Notice of Sale 
occurs several steps after the final EIS has been reviewed. Thus, uncertainty exists 
about whether mitigation measures will be included in the proposed action. Our major 
concern regarding the stipulations is that unrestricted leasing Could occur in 
biologically sensitive offshore habitats. Many of these sensitive habitats could be 
protected either through deletion (deferral) of those areas from the sale or through the 
inclusion of protective stipulations in the terms of the leases The deferral and 
mitigation decisions will not be made during this EIS process for this lease sale. 


Many of the proposed stipulations have been inciuded in past lease sales in the 
Beaufort Sea and Chukchi Sea planning areas. However, the discussion of the 
effectiveness of many of the stipulations does not provide a historical perspective for 
how well they have worked in the past. Does a “track record” exist for stipulations that 


have been included in past lease sales, to use as a basis for the analysis of the 7 
effectiveness of these mitigating measures? 


For example, how effective has the Orientation Program been in making 
petroieum-industry personnel “aware of the unique environmental, social, and cultural 
values of local residents and their environment"? Has this stipulation resulted in the 
protection of environmental resources and cultural values? 


EPA4 
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EPA supports the proposed stipulations and information to Lessees (ITLs) 
presented in the craft EIS. We will consider these mitigation measures in light of any 
new information on their effectiveness presented in the final EIS. 


Water Quality 


= 
We noted a change in definitions of levels of effect for water quality. Previously, 


ee en eee 

water Quality standards and/or federal water quality criteria (acute and chronic). The 
Gefinition of levels of water quality effects in this Graft EIS is ted to “degradation from 
ambient" and spatial and temporal components (e.g., size of area affected and 
duration of effect). 


The final EIS should provide the rational for the change in water quality — 


size ranges that were selected for inciusion in the Gefinition? The three year time 
frame appears to be tied to the same time frame used in EPA's water quality criteria. 
However, the water quality definitions of level of effects in this draft ElS use the federal 
water Quality criteria time frame but not the criteria themselves. EPA believes that any 
exceedence of a state standard or a federal criterion should be considered a major 
(hugh or very high) effect. Afterall the federal water quality criteria were established to 
protect aquatic life. EPA's regulation of National Pollutant Discharge Elimination 
System permits is not based on the three year cycie mentioned in the federal water 
Quality criteria. 


Marine Mammais and Endangered Species 


The final EIS should reflect the recent emergency protection provided the Steller 
Sea Lion. Appropriate portions of the EIS and the Biological Opinion should be 
Changed to reflect the emergency protection and the potential listing as threatened or 
endangered at the end of the 240 day time frame provided by the emergency rule. 


The Northern fur seal has been deciared a depleted species under the Marine 
Mammal Protection Act. This fact is not mentioned in the existing environment 
discussion in the draft EIS. We suggest that the definitions of level of effect for 
endangered species should be applied to this species. 


Finally, we are concerned about the effect conciusions for the endanger right 
whale. The draft ElS states that the bowhead whaie is the closest living relative to the 
right whale. The analysis of effects to the right whale is based on its similarities to the 
bowhead whale. The impact conclusions for both the bowhead and right whales are 
the same. Differences do exist between bowhead and right whales. These differences 
Could affect the impact conclusions for each species. 


The major differences between the bowhead and right whale inciude: 
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- The population is estimated to have approximately 200 individuals. The 
loss of a single individual whale as 2 result of any of the activities 
associated with ol and gas activities is significant and should be 
considered a high or very high level of effect. 

- The right whale, unlike the bowhead whale, has historically been present 
in the lease sale area Guring the summer when seismic and drilling 
activities would occur for thus lease sale. 

° The right whale feeds by skimming the surface waters for copepods and 
Could ingest spilled oil or experience fouling of baleen plates during the 
summer feeding in this lease sale area. 


Oil Spill Response 


The Graft ElS states that oil spill contingency plans are required in accordance . 


all the oil spills in the last few years the final EIS should also discuss the effectiveness 


of oil spill contingency plans in dealing with a large oil spill. al 


Conditional Probabilities 


The craft ElS states that conditional probabilities are “useful in identifying those 
sites (launch points) that pose the highest risks to specific environmental resources if a 
spill occurs." The conditional p. obabilities show that the launch points in the 200 meter 
isobath deferral area pose high risk to the biological resource areas along the 
shelfbreak and the St, Matthew Polynya. Were these conditional probabilities used to 
help determine the tracts to be leased or deferred and the stipulations that could 


minimize potential adverse effects? - 


Cumulative Effects 


The cumulative Case evaluation should be based on a comprehensive list of 7 


Gray whales migrate from southern California to the Beaufort Sea and the 
analysis of Cumulative effects should include activities anc projects throughout their 


EPA-10 


migratory range. Marine and coastal birds found in the sale area during the summer 
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mugrate from diverse locations around the worid. SEE OD Oe. 
nesting, and brood rearing areas should be factored into the Cumulative effects 
analysis. 


This type of information and analysis were presented in the S-Year OCS Leasing 
Program, Draft Supplemental EIS dealing with the cumulative impacts on migratory 
species. Al a minimum, the final ElS for this lease sale should summarize the 


Derivation of impact Conclusions 


Biological populations and individuals of populations can be exposed to a 
combination of effect producing activities. The effects analysis should cover (1) effects 
from a combination of activities associated with this lease sale anc (2) effects from a 
combination of activities from the 18 past, present and future projects identified in the 
cumulative effects assessment (Appendix E). 


For example, mee 8 ee SS aN ee eee 
effect producing activities from this proposed iease sale: spilled oil; disturbance from 
aircraft, boat traffic, and drilling activity; and habitat alteration from offshore and 
onshore pipeline construction. Not only would the marine anc coastal birds be 
exposed to these activities from thus lease sale, they would also be exposed to a 
similar combination of activities from past federal and state lease sales, future federal 
and state lease sales, and existing and future pipelines. The cumulative case inciudes 
more activities with @ greater spatial distribution. 


The Council on Environmental Quality Regulations for implementing the 
Procedural Provisions of NEPA provide a definition of cumulative effects (40 CFR 
1508.7) This definition states that the cumulative impact is “the incremental impact of 
the action when added to other past, present, and reasonably foreseeable future 
actions..." This implies that there is an additive component in the effects evaiuation 
process. it would seem reasonabie to apply this additive concept to the cumulative 
effects assessment as well as the assessmert of effects resulting from exposure to a 
combination of activities associated with this lease sale. 


We are concerned that the draft EIS evaluation of impacts resulting from 
exposure to multiple effect producing activities assumes that the combined or 
Cumulative effect will be no greater, or less, than the effect from the most severe 
individual effect producing activity. The effect from all activities to which an organism is 
exposed could possibly exceed the sum of the effects from each individual activity. 

The final EIS should provide a description of the 


apply to resident species exposed to 
a combination of activities from this lease sale and from the 18 projects in the 
Cumulative case anc to migratory species that encounter a broader range of activities 
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Alternatives 
Atermatve V - 200-Meter isobatn Deferrais 


Ahternative V removes the tracts located near the 200 meter isobath. It provides 
protection to the shelforeak area where upwelling of nutrient rich water supports major 
populations of fish, marine birds and coastal birds, pinnipeds, six species of 
endangered whales, the endangered short tailed albatross. anc several species of 
nonendangered cetaceans. The level of effect is reduced to low or very low for ail of 
the biological resources listed above. This alternative would also reduce the level of 
effect on the subsistence harvest patterns for St. George, St. Paul, and St. Lawrence 
island This alternative would reduce oil spill risks and noise and disturbance to bird 
effects on most biota in the proposed sale area. 


Ahernative V! defers all of the area considered for ceferral in alternative IV as 
well as well as additional blocks tm the north and a few in the southern edge of the 
sale area. Alternative Vi was highlighted in the 5-year OCS leasing program for further 
consideration. The biocks deferred from leasing in Alternative VI represents a 


The probability of contact with the sea lion haul out areas on St. Matthew Isiand is 
reduced. Noise and disturbance effects would be eliminated in the deferred blocks. 


Selection of a Preferred Alternat 


EPA strongly supports selection of Alternative V - 200 Meter Isobath Deferral or 
Alternative Vi - 5-Year Leasing Program Highlighted Area. (Alternative VI 
the smaller deferral area in Alternative IV - the Matthew island Deferrai.) Each of the 
Geferral alternatives provides some reduction of the risk of spilled oil contacting 
biological resources and important habitat. Deferral of blocks would also eliminate or 
protection to endangered whale migration paths and feeding areas. 


Among the leasing alternatives, Alternative V is the environmentally preferable 
alternative since, on a relative basis, it minimizes the adverse effects from oil and gas 
activities. it reduces the potential adverse effects for a majority of the resource 
Categories. EPA requested consideration of this alternative in our scoping comments 
for this lease sale. However, with this alternative there is no hydrocarbon resource 


potential in the remaining tracts available for lease and only exploration activities would 
occur with this alternative. 


The probability of finding hydrocarbon resources in the deferred tracts in 
Alternative Vi is “quite low’ and deferring the blocks would not reduce estimates of 
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hyGrocarbon resources for the sale. The conditional resource estimates and the 

probability that hycrocarbons in commercial quarttities are present are the same as for 
the MMS proposed action, Alternative |. Akernative V! appears to be the most focused 
since f Considered industry interest as well as the concems of the fishing industry and 
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Response EPA) 


The cficctrweness of the supulauoas based os the reasonable assumpuoe that lessees will comply with (he 
requrcments of the stipulauons as well as the requirements of other laws and regulauons. 1: ‘TL's prowde 
the lease operators with souce of special concerns wm or scar the lease areca. They are adv.» nature and 
generally do sot have speafk requircments that the USDO! can umpose. Thus, the effectweacss of the ITL's 
s based on the posutve benef that comes with creating a greater awareness of those sues the [TL's 
address 


Although there u so formal method of measuiing the cflectweness of the potential mitigating mCcasurcs 
addressed m the EIS. support for mchudang these measures w the lease sale has been received from some 0! 
as well as past lease sales w the Bering Sca Thus support undacates that the measures are perceived as being 
effeae 


It w MMS polcy that mitigating measures for OCS od and gas lease sales are not adopted as part of the 
proposal at the EIS stage but are left as part of the Secretanal deamon process at the subsequent Nouce of 
Sale stage It ws the responsibility of the EIS to demonstrate the possible cowroamental mitigation offered 
with such opoons. 


Response EPA2 


Addipona) discusssce os the cumulatre cflects of migratory marie and coastal buds punmpeds cadangere< 
and threatened specaca and nomendangered cetaceans has beers added to the tex! wm response [0 (his 
comment 


Response EPA} 


Im che EIS. the approach « to use a systematx method of cxammung the mdmdual poteatal effects on a 
speaes or speaes group from cach effect -produang actrvty (od spilla, nome /disturbance, drilling discharges. 
etc ) and thes to cxamume the potential effects from these actrvties wm the aggregate With this method tbe 
coaciusios for amy speaes or speaes group cas be no lower than the haghes! rating from any of the effects 
produced by any wndimdual efflect-prodeuang sctrvty The vanety of effect-producang actrnes are further 
considered wm the od-spal-nsk enalyus and cumulatrve-case analyses for cach resource Most effects 

prod cing actrwues are short term, localized and usually not additrve, therefore, they are not working 
together The probability of amy two effets occurring af the same tume, af the same place, and to (he same 
indrnduais w the populatioo extremely remote Also, aot all the speces or speces groups are going (o be 
affected by all the proyects luted w the cumulatrve case. 


The approach that the analysts use w amalynng the data uw of lesser umportance than u thew conmderation of 
relevant scentifc data and other mformation w thew analyses’ Therefore, MMS does not believe it 
necessary to describe the nalyucal approaches used by (he analysts The data and information used to 
analyze the potenual eemronmental effects of petroleum actries w the Nevenn Basin are discussed and 
cated w the EIS The renew process should scrutamuze this data and informauon and the conclusons. 


Respons EPA 3s 


The MMS disagrees with the EPA's rating on thus EIS regarding both the methods used to reach « rating 
and the statements made concerning the adequacy of this EIS There ws only one Federal standard on EIS 
adequacy-the CEQ Regulations The criteria for an EIS described w those regulations govern what needs (0 
be considered and states how u needs to be objective, complete, and adequate for decasonmaking If EPA 
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wishes to cvaluate the adequacy of EIS’s, i should do so consistently and it should specify the clements used 
in reaching a rating, with a full explanation of how a rating of adequate or inadcquate is reached. 


This EIS has revealed the substance of likely cavironmeatal effects, has analyzed in depth the relevant facts, 
and has drawn from them a realistic assessment of the degree of effect considered potentially possible. The 
philosophy of the analysis is to emphasize a conservative approach to insure that the outcomes are fully 
evaluated. These analyses consider regional and localized effects, which are gauged by an objective sysiem 
and (defined in advance) on a scale consistently applied. Whea the MMS receives a substitute analysis for a 
potential effect which can be rigorously, consistently, and objectivly applied, we will give it full and objective 
consideration and use it if the facts warrant. Meanwhile, we do not share EPA's view that this EIS is 
inadequate. 

Because the information relevant to the reasonable foreseeable significant effects on right whales is can not 
be obtained an analysis following the guidance outlined in 40 CFR 1502.22 was included in the FEIS. In 
and the effect level has been raised to reflect the extremely low right whale population levels. 


The effectiveness of the stipulations is based on the reasonable assumption that lessees will comply with the 
requirements of the stipulations as well as the requirements of uther laws and regulations. Although there is 
no formal method of measuring the effectiveness of the potential mitigating measures addressed in the EIS, 
support for including these measures in the lease sale has been received from some of those individuals, 
Organizations, and government agencies—including the EPA-—-who commented on the DEIS, as well as past 
lease sales in the Bering Sea. This support indicates that the measures are perceived as being effective. Also 
see response to comment EPA-1 


The cumulative case effect levels have been reviewed and modified to reflect the incremental effects from all 
the cumulative case proje ts within the proposed sale area and the activities within the migratory range of the 
various species. See the response to comment EPA-3 concerning how MMS’s analysis considers effects of 


Response EPA-4 

This concern is addressed in Response EPA-1. 

Response EPA-5 

There is no specific information oa how effective the Orieatation Program has been in making petroleum 
industry personnel aware of the unique environmental, social, and cultural values of local residents and their 
environment or how successful this stipulation has been im protecting the environmental and cultural values. 


The Orientation Programs, particularly the ones created more recently are consistently presented to all 
workers. The text has been amended to address this concern. 


Response EPA-6 


The effects level definitions used in the Navarin Basin Sale 107 DEIS for water quality have been modified to 
be tied to regulated contaminants and compliance with State water-quality standards and/or Federal water- 
quality criteria (acute and chronic). The water-quality definitions used are similar to those in the Beaufort 
Sea (Sale 124) and Chukchi Sea (Sale 126) EIS’s. In addition, the effects analyses for water quality have 
been reviewed, in light of the new definitions, and modified where appropriate. 

Any exceedence of State or Federal water-quality criteria should not automatically be considered a high or 
very high effect; pursuant to Section 403 of the Clean Water Act the evaluation of discharges under NPDES 
permits must be based on environmental information specific to the proposed lease area and must conclude 
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whether the proposed discharge will cwsse unreasonable degradation of the marine environment. If such a 
coaciusion cansot be reached, then, to allow discharge, the evaluation must conclude that the discharges will 
not cause irreparable harm to the marine environment. Exceedence of standards does not automatically 
cause irreparable harm to the cavironment. This evaluation recognizes that exceeaence of water-quality 
criteria does not automatically cause irreparable harm to the cuvironment (very high effects). The MMS also 
tnes to recognize that exceedence of the standards does not always equate to very high effects in its effects 
definitions (Table S-2). 


Response EPA-7 

The FEIS has been modified to reflect the listing of the Steller sea lion by the NMFS, as a threatened 
species under the Endangered Species Act. Based on this listing the EIS has been revised in the following 
manner: 


1. The endangered species consultation sections (Secs. LA.7. and IV.B.1f.) were amended to reflect the 
threatened status of the Steller sea lion and MMS'’s reinitiation of formal ESA section 7 (a)(2) consultation 
for Sale 107. 


2 The discussions of Steller sea lions throughout the document have been transferred from the subsection 
on marine mammals to the subsection concerning endangered and threatened species. 


3. The analysis of the effects of the proposal and alternatives on the Steller sea lion has been revised to 
Lefiniti 

Response EPA-S 

The descriptive section for the northern fur seal has been revised to acknowledge this species as depleted 
under che Marine Mammal Protection Act. The definitions of effect levels for endangered and threatened 
species are reserved for species that have been so designated. 

Response EPA-9 


effect level has been raised to reflect the extremely low right whale population levels. 


Response EPA-10 

This concern is addressed in Appendix F -- Oil Spill Response. 

Response EPA-1) 

The conditional probabilities are used to determine the potential effects to environmental resources. The 
200-m-isobath deferral is a deferral alternative. Policy decisions to minimize potential adverse effects are 
based on the analyses in the EIS. 

Response EPA-12 

been reviewed and modified (increased) to reflect the incremental effects from all the cumulative case 


Marine and coastal birds found in the sale area in summer and fall primarily would include those breeding 
on St. Matthew Island such as fulmar, murres, puffins, some auklets, kittwakes, and gulls. During other 
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seasons, most occupy pelagic waters of the southern Bering Sea and North Pacific rather than migrating greai 
distances. Nonbreeding short-tailed shearwaters found in the sale area in summer do migrate to the 
southern hemisphere where they breed, but hazards in their ;clagic habitat or ai the breeding colonies are 
not known to be significant. Of the other species noted above, the alcids primarily are at risk from drowning 
im fishing nets while overwintering in pelagic areas, and this is discussed to the extent possible in the 
document. Refereace to the 5-Year OCS Oil and Gas Leasing Program Supplemental EIS (1990) has been 
inserted im the appropriate section. Section IV _B.4 has been revised to address the concern for effects of 
development projects. The potential effects of all relevant projects have been considered in this analysis. 


Response EPA-13 


In the EIS, the approach is to use a systematic method of examining the individual potential effects on a 
species or species group from cach effect-producing activity (oil spills, nowse/disturbance, drilling discharges, 
etc.) and thea to examine the potential effects from these activities m the aggregate. With this method, the 
conclusion for any species or species group cam be no lower than the highest rating from any of the effects 
produced by any individual effect-producing activity. The variety of effect-producing activities are further 
considered in the oil-spill-risk analysis and cumulative-case analyses for cach resource. Most effects- 
together. The probability of any two effects occurring at the same time, at the same place, and to the same 
individuals im the population is extremely remote. Also, act all the species or species groups are going to be 
affected by all the projects listed in the cumulative case. 


The cumulative case effect levels for threatened and endangered species have been reviewed and modified 
(increased) to reflect the incremental effects from all the cumulative case projects within the proposed sale 
area and the activities within the migratory range of the various species. Also, see Response EPA-12. 


Aside from potential petroleum development in Federal offshore leasing areas, few of the projects 
(potentially commercial fishing and subsistence harvests) are likely to have a significant effect on cither 
marine and coastal bird populations or pinmiped populations occupying the sale area and vicinity. Most of 
these populations are sufficiently sumerous, dispersed at low density for most of the year, concentrated far 
from the immediate effects of these projects, and/or relatively insensitive to oil contact that additional 
sumbers of affected individuals are likely to be insufficient to elevate the overall effect to a higher effect level 
as defined in the document. Thus, it is not considered that the incremental coatributioe of any of the 
projects included im the cumulative case is sufficiently large enough to elevate the level of effect for any of 
the analyzed species to the next higher category. 
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July 17, 1990 


Mr. Alan D. Powers 

Regional Director 

Minerals Management Service 
Alaska Region 

949 East 36th Avenue 
Anchorage, Alaska 99508-4302 


Dear Mr. Powers: 


Enclosed are the National Oceanic and Atmospheric Administration 
(NOAA) comments to your Draft Environmental Impact Statement 
(DEIS) for the proposed 1991 Outer Continental Shelf (OCS) Oil 
and Gas Lease Sale 107 in the Navarin Basin. We hope our 


comments will assist you. Thank you for giv us an opportunit 
to review the document. a , 


Please contact NOAA/NOS Dr. Jawed Hameedi at (907) 271-3033 or 
NOAA/NMFS Ron Morris at (907) 586-7221 if you have specific 
questions. 


Sincerely, 
Pasig 

David Cott 

Director 


Ecology and Environment -1 
Conservation Office 


RECEIVE) 


JUL 23 189) 


REGIONAL CIPECTOA. at su, 
Minera!s Sane > Irn, ta 
sae nu aK 


CC-A 


NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 


COMMENTS ON THE PROPOSED 1991 OUTER CONTINENTAL SHELF OIL AND GAS 
LEASE SALE 107 IN THE -NAVARIN BASIN 


The Alaska Region of the National Marine Fisheries Service (NMFS) 
and the Alaska Office staff of the National Ocean Service (NOS) 
have reviewed the subject document and found it to be generally 
well written. There are, however, general and specific concerns 
which we would like to address. 


Genera) Comments 


This DEIS has an “off-the-shelf" quality with respect to the 
assessment of environmental information. The text offers 

little or no improvement in environmental knowledge or 

analysis of issues over the DEIS for the previous OCS sale 

in Navarin Basin which was held on April 17, 1984. New and 
relevant data should be used to improve the environmental 
description and analysis of issues in the DEIS. 


Distribution and Abundance of Fish 

Much of the information presented in the DEIS stems fron 7 
surveys conducted in 1975-76 and in early 1980s. Since that 
time, there has been an increase in fisheries data 

base and knowledge, particularly those on the biology, 
ecology, and populations (dynamics and stock structures) of 
commercial species than was available 10 years ago. This 
information should be incorporated into the DEIS to permit a 
more realistic description of regional fishery resources and 
assessment of potential impacts on them by OCS oil and gas 
development. 


Joint-Venture Fishery 

Joint ventures involving U.S. fishermen and foreign 
processors are largely a thing of the past. This has 
resulted from a major expansion of American fisheries in the 
Bering Sea. This has also led to an.expansion of important 
fishing grounds (for cod and pollock) beyond the "Golden 
Triangle" (Unimak Pass to Pribilof Islands) located in the 
southeastern Bering Sea. The DEIS tends to over-emphasize 
potential impacts to the south (outside) of the Navarin 
lease area and offers inadequate information on the current 
Bering Sea fishing effort. A more thorough evaluation of 
the distribution of fishing effort within the lease area is 
needed for realistic treatments of potential impacts. 


Qcean Circulation 
Satellite-tracked drifter data have demonstrated the 
occurrence of slow-moving gyres along the continental slope 
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and extending into the western basin of the Bering Sea. The 
presence of these gyres contradicts a widely-held notion 
that currents along the slope are swift, persistent and 
northwesterly. There is no reason to believe that the 
observed gyres are a permanent feature of the region, but 
their presence has profound implications regarding the 
specification of boundary conditions for an ocean 
circulation model and, ultimately, in the prediction of oil- 
spill trajectories. These looping currents probably have a 
significant role in the retention and transport of 
eggs/larvae and, consequently, on annual variability in 
stock abundance of commercially important fish species. The 
DEIS does not incorporate any such information. 


Sub-Lethal Effects 

Oil spills are identified as the greatest environmental 

threat associated with the proposed action. Sublethal effects are 
not discussed in any detail, particularly with reference to impacts 
on fisheries. While the potential use of the Navarin Basin for 
migration and ocean rearing by salmon is discussed in detail, there 
is no mention of the possible avoidance by salmon (or other 
species) of oil-contaminated areas. Such data are widely 
available in the literature. On the behavior of spawning 

salmon in the presence of crude oil, pertinent data were 
produced under OCSEAP. 


Biological Productivity 

Tue northwestern Bering Sea is one of the most biologically 
productive ocean areas in the world. This elevated 
productivity results from the transport of nutrient-rich 
waters from the deep Bering Sea onto the northern shelf. 
This general area, and more specifically the Chirikof Basin, 
lies downstream of the proposed lease area and thus would 
likely be affected by a large oil spill. The environmental 
significance of this productivity (i.e., increased 
utilization by birds, mammals, and fish) and potential 
effects are not adequately addressed in the DEIS. 


Marine Mammals and Endangered Species 

The Navarin Basin and surrounding areas of the central and 
northern Bering Sea provide important habitat to a variety of 
marine mammals, including several species of endangered whales, 
the threatened Steller sea lion, non-endangered cetaceans, and 
six species of seals. 


The potential impacts to marine mammals caused by oil and gas 
exploration, development, and production should be the primary 
focus of the assessment. The DEIS correctly notes the paucity of 
data regarding marine mammals in this area, and relies on 
statistical analyses in predicting potential impact. 

This lack of data, and the probability-based assessment confound 
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a meaningful assessment of the potential effects of this lease 
sale on these animals. The stochastic analyses presented in the 
DEIS result in a subjective rating of impact from very high to 
very low. Unfortunately, these terms are not defined by actual 
numbers of animals or by the consequences of the effect (e.g. 
population-level impacts, impacts to individuals only). 


Ideally, NOAA comments and recommendations regarding the Navarin 
Basin sale would be consistent with the strategy developed in the 
specific recovery plan for each endangered or threatened species. 
As of this date, however, NOAA/NMFS has not finalized the right 
whale recovery plan, and has not developed a recovery plan for 
the bowhead or other endangered whales found in the Bering Sea. 
This complicates our ability to review this document and 
formulate effective recommendations. Nonetheless, we have 
considered all available information on these species and the 
impacts analyses presented by MMS in developing recommendations. 
These are consistent with the goal of protecting and : 
fostering the recovery of those threatened or endangered species 
affected by this lease sale. 


We support the proposed Stipulation No. 3, Protection of 
Biological Resources, which may require biological surveys of 
marine mammals and provide for measures to preserve and protect 
these resources. 


Stipulation No. 5, Protection of Endangered Right Whales, 
requires lessees to submit a plan to avoid a taking of right 
whales which may be within 5 kilometers of a drillsite. We do 
not believe this stipulation is likely to achieve any meaningful 
benefits in lowering the risk to right whales from noise-producing 
activities in the Navarin Basin. We support the effort to monitor 
these animals during OCS activities, but recognize the practical 
limits on such observations. This stipulation does not provide 
guidance for seismic survey operations. The ensonified area 
created during seismic surveys may be much greater than that of a 
drill rig, and whales may be disturbed beyond 5 km. Miles, 

(1987) predicted zones of responsiveness of bowheads to drillship 
noises could be twice this distance. Acoustic studies in the 
Alaskan Beaufort Sea have shown considerable variability in the 
zone of responsiveness for bowhead whales, depending in part on the 
physical location and acoustic properties of the site, the noise 
source, the whales activity, and the criteria established to 
reflect reaction by the whales. Bowhead whales migrating in the 
path of an operating drill rig in 1986 did not approach closer than 
approximately 10 km (Davis, 1987). The applicability of these data 
to the right whale remains in question, and the implication that 
activities greater than 5 km from a right whale would not affect 
the animal is misleading. As written, this stipulation permits the 
resumption of normal drilling activities whenever a right whale is 
more than 5 km from drillsite. We would suggest the resumption of 
drilling be contingent upon discussions with MMS and NMFS to insure 
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that any taking or disturbance to individual whales is avoided. 
It should be noted that the 5 km range has no basis in law, and any 
taking of a marine mammal is in violation of the MMPA and/or ESA, 
unless the activity has been specifically authorized. We recommend 
the lessees receive authorization for the incidental, non-lethal 
taking of marine mammals prior to OCS activities in the Navarin 
Basin. Through this process, NMFS will establish operational 
methods and monitoring programs tc insure any take is minimized. 


The proposed Information to Lessees (ITL) regarding Areas of 7 
Biological Sensitivity, Bering Sea Biological Task Force, Marine 
Mammal Protection, Endangered Whales, and Bowhead Whales and 
Winter Activities are also effective means of disseminating 
information and reducing potential impact. Regarding the Infor- 
mation on Bowhead Whales and Winter Exploration, we would like to 
see this ITL more-clearly reflect the concern for winter opera- 
tions and state that these activities would be dependent upon a 
future finding of no-jeopardy, or the development of measures to 
mitigate impact such that the species would not be jeopardized. 
Such a finding cannot be assured at this time. 


Existing data poorly describe the seasonal use of the Navarin 

Basin by marine mammals, particularly whales. However, at least 
a portion of the bowhead whale population winters within this area 
and that the right whale has traditionally used the Basin as a 
summer feeding ground. Survey data also indicates the shelf waters 
of the Navarin Basin south and west of St. Matthew Island are used 
as a feeding area by gray and fin whales and the threatened Steller 
sea lion during open water months. Non-endangered minke, belukha, 
and killer whales and Dall's porpoise are also seasonally present 
in these waters. Brueggeman (1983) found that most whales utilized 
the shallow waters of the continental shelf, rather than the 
transition zone or deep waters. Fin, right, minke, and killer 
whales were resident in the Navarin Basin during the ice-free 
period, while gray and some fin whales migrated through the area. 
The bowhead whale is found during seasonal ice periods in the 
marginal ice zone at the edge of the ice pack and in association 


with the persistent polynya that develops southwest of St. Matthew 
Island. 


Alternative IV - St. Matthew Island Deferral Alternative, would 
defer leasing on 178 blocks within 50 miles of the St. Matthew 
Island complex. The volume of recoverable oil and level of 
activity projections for this alternative are the same as the 
base case. Based on resource estimates, negligible amounts of 
hydrocarbons exist in the deferral area. This alternative would 
greatly reduce the probability of an oil spill impacting the 
bowhead whale winter-use area or open season whale feeding 
grounds. The possibility of an oil spill reaching St. Matthew 
Island's sea lion haul outs would also be greatly reduced. Noise 
and disturbance producing activities would be effectively 
eliminated from the deferred blocks. 
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We strongly support Alternative IV, and recommend the MMS adopt 
this as the proposed Lease Sale plan. This recommendation is 
consistent with the NMFS Biological Opinion for the Navarin Basin, 
which found that MMS should plan OCS activities in the Navarin 
Basin to avoid the likelihood of jeopardizing the continued 
existence of the endangered North Pacific right whale. 


The DEIS was apparently written prior to the designation of 
Steller sea lion as Threatened under the Endangered Species 
on 5 April 1990 (55 F.R. 12645). We anticipate revising the 
Biological Opinion based upon this listing. The Final EIS should 
reflect this new status, and amend appropriate sections. 7 


Finally, the need for improved data on the occurrence, | 
distribution, and behavior of ed whales within the Navarin 
Basin continues to exist. The NMFS Biological Opinion of June 1, 
1989, recommended that MMS conduct or sponsor surveys on the winter 
distribution of bowhead whales and conduct extensive and systematic 
aerial and/or vessel surveys of the lease area during the summer, 
for at least two consecutive years, to determine whether right 
whales regularly occupy any parts of the lease area. Current FY 


1991-1992 Study Plans for the MMS do not include any additional 


survey work on endangered whales ir the Navarin Basin. od 
Specific Comments 
Page I-4 Endangered Species Consultation q 


This paragraph should clarify that the Sale 107 Biological 
Opinion concerned only exploration activities, and not develop- 
ment and production. Also, it should note the recently-listed 
Steller sea lion as officially threatened. a 
7 
Page I-13 a 2 
Would a cenlans | as be required for winter drilling activity? We 
do not believe this DEIS is adequate to assess the potential 
effects of winter operations. , 
Page II-8 (2) Development and Production Facilities 7 
What factors determine the type of collection/delivery systems 
and loading terminal for the various scenarios? Given the common 
vessel accidents encountered during docking and maneuvering, 
would the proposed floating storage vessel, containing 1.7 MMbbls 
of oil, increase the risk of an oil spill compared to that of the 
pipeline collection and on-land transfer facility described for 
the high scenario? a 


Page II-8 paragraph 6 


Some additional information on offshore loading of petroleum in an | 


ice-infested environment would seem useful, as this technology is 
as yet unproven. If this issue is to be covered in detail in a 
production EIS, a statement to that effect would be helpful in this 
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document. 


Page II-12 paragraph 1 "7 
The first sentence should be amended to state that seabirds are 
vulnerable year around to oil spills in Unimak Pass. Recent OCSEAP 


Gata have shown that large numbers of seabirds are present in we | 
area in winter. 


Page III-3 paragraph 2 

The Tanner crab, C. opilio, is now the most important shellfish 
fishery in this area. The Alaska Department of Fish and Game 
estimates that 80 percent of the Bering Sea Western District 
catch of opilio crab comes from the Navarin Basin (Ken Griffin, 
ADFG. pers. com.). The catch is substantial, with 1989 figures at 
nearly 60 million pounds. 
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a 
Page III-5 last paragraph - 
The reference to Brower, Diaz, and Prechtel should be dated 1988, 
as shown in the Bibliography. i 
Page III-21 Pinnipeds and Polar Bears 7 
Harbor seals are found during the ice-free season on the 
Pribilofs. The spotted seal and harbor seal are now largely 
recognized as distinct and separate species. As this separation 
is scientifically correct and could have important management 
considerations, we recommend the EIS discuss each species in- 
dividually. - 


Part IV Environmental Consequences 

The terms used to characterize the levels of projected impact 7 
under various scenarios (e.g low, medium, high) should be clarif- 
ied with respect to biological subjects. These terms could be 
defined by whether an impact would have lethal or non-lethal 
effects, effects on individual animals, or larger population- 
level effects. al 
Page IV-A-6 under (1) - 
Using 18 Customarily measured at 10 meters above the surface (and 
not at 10 miles). 

Page IV-B-23 > 
The marine discharge of 90 to 675 MMbbls of formation water (for 
the high case, 432 to 3,240 MMbbls) with oil and grease con- 
centrations averaging 48 ppm with a maximum 72 ppm may have 
significant impacts to marine resources and the commercial 
fishing industry. While dilution factors and the relatively 
small number of drilling locations tend to minimize this concern, 
additional discussion is warranted. Are formation waters typi- 
cally at lesser densities than sea water? How would density and 
the depth of discharge affect toxicity? Larval stages of commer- 
cially important fish and shellfish are found at the sea surface 
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during certain periods, and may be highly sensitive to 
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pollutants. 
Page IV-B-39 paragraph 2 


The discussion of seabird use of the Uninmak Pass area in winter 


should be amplified beyond the statement that “substantial numbers" 
are present. Quantitative information on species abundances was 

at the February 1989 Information Update Meeting for the 
Gulf of Alaska, Cook Inlet and North Aleutian Basin areas (the 
proceedings of this meeting have been published as an OCSEAP 
report). 


Page IV-B-51 Under Ice Seals 
A quantification of the “low densities" in the ice front and pack 
ice would be informative. 


Page IV-B-59 paragraph 2 

The generalization that only “a small group of individuals" of the 
gray vhale population are likely to be exposed to an oil spill in 
Unimak Pass during spring or fall migration periods is without a 
substantial basis. The restricted migration pathway of the animals 
in the area either no interaction or many “hits" if the 
spill occurs during migration periods, on the geographic 
disposition of the oil. Observations of migrating gray whales at 
Unimak Pass that the sigration pathway is tightly 
constrained to the shoreline on the eastern side of the pass. 
Essentially the entire gray whale population funnels a one 
km-wide corridor next to Unimak Island. Therefore, if oil is 
present on the eastern side of the pass during a peak migration 
period, it seems quite likely that large numbers of sigrating 
animals would be exposed to the oil. 
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Page IV-B-64 Summary ~ 


We agree vith the conclusion that the effect of the base case on 
the bowhead whale is to be low. The predicted impact to 
the right whale should clearly exceed that of the bowhead, in 
that: 1) this species would be present during the time 

that drilling and seismic operations are occurring (the bowhead 
would not be present), 2) the right whale skim feeds near the 
surface and may ingest spilled oil or foul baleen pilates, and 3) 
the very low numbers of this endangered species causes the loss 
of even individual animals to be significant. 


Page IV-B-138 Cumulative Case Scenario 

The lack of consideration of potential effects of oil spills on 
the sea otter population residing on the north side of the Alaska 
Peninsula in the DEIS seems an oversight. The oil spill trajectory 
predictions for Sale 107 indicated little or no potential for 
exposure of the population. This seems to have formed the basis 
for the decision not to include the species. However, sea otters 
seem more worthy of inclusion in the DEIS than polar bears, which 
are present only in low numbers and densities for a small portion 
of the year in the region under consideration and obviously quite 


7 


-_ 


invulnerable on a population basis. While the probability 
of cil-otter interaction is low for Sale 107, the combined 
probabilities for that sale and the St. George and North 
Aleutian Basin sales may be considerably larger. The 
exposure potential of the north Alaska Peninsula sea otter 
population is high because the otters are present throughout 
the year and their range is restricted. Thus a large 
fraction of that population could be adversely affected 
should an oil spill reach their range. 


Page IV-B-156 paragraph 5 

The first sentence is unclear. What is the “common area"? Does 
this statement pertain to the entire North Pacific humpback whale 
population or to a portion of the population such as the one that 
pm in the Hawaiian Islands and disperses to several summering 
areas 
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Page IV-B-157 Cumulative Effects on the Commercial Fishing Industry | 
and Page IV-M-10 

Certain commercial fisheries have a high degree of interaction with 
marine mammals. Trawl fishing has resulted in the lethal taking 
of sea lions in the Gulf of Alaska and Bering Sea. NMFS is 
currently developing a recovery plan for the threatened Steller sea 
lion, and has established quotas for the taking of sea lions by the 
commercial fishery. The combined impacts of OCS activities, small 
oil spills, and very large spills may result in some level of 
mortality to these animals. The large oil spill scenario projects 
very high effects to sea lions in the Pribilofs. Any reductions 
among the western Alaskan population of sea lions could in turn 
reduce the quotas for permissible taking by the commercial fishery. 
In this case, specific fisheries could be restricted from certain 
areas or periods, thereby potentially posing adverse social and 
economic impacts on commercial fishermen. d 


, part 2, Issues Not | 
, item d. 


NOAA's Charting and Geodetic Service has been in contact with MMS 
Denver office regarding the new agreed upon U.S./U.S.S.R. boundary. 
As a of the revision, all of the leasing block 
maps contained in the DEIS which depict this international ew | 


Section F 


will require revision. 
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Response NOAA-1 


The EIS has been revised to include the most recent commercial fish harvest levels,the distribution of the 
resource, and resource users. 


Response NOAA-2 
The EIS has been updated to include the recent distribution of the eastern Bering Sea fishery. 
Response NOAA-3 


While gyres would transport eggs/larvae, it is questionable if this would result in a significant change in 
population distribution given their size, intermittent appearance, and limited distribution. We aiso are 
unaware of any changes in egg/larvac distribution along the continental slope attributable to these slow 
moving gyres. Climatic factors probably have more influence on these distributions. 


Response NOAA-4 


Section IV.B.2.c(1) of the EIS provides a discussion of the sublethal effects to fisheries and cites more than 
20 references providing information on sublethal effects on fisheries. We believe the level of information is 
sufficient. In regard to the avoidance of oil-contaminated waters by migrating salmon and other species, the 
EIS has been amended to include research by Weber (1981) on this subject. 


Response NOAA-5 


The o:!-spill-risk analysis indicates that the probability of a spill occurring in the Navarin Basin and 
contacting the northwestern Bering Sea and more specifically the Chirikof Basin (biological resource areas 
12, 13, 14, 15, and 16) is less than 0.5 percent for spills of 1,000 and 10,000 bbi or greater. 


Response NOAA 


The analysis contained in the pinniped, polar bear, and sea otter sections of this and similar documents will 
necessarily remain subjective until the population dynamics of the species in question becomes sufficiently 
well known to allow us to estimate the probable effect of certain levels of mortality. At present, we can 
make crude estimates of potential mortality from mean animal densities, projected oil coverage of the sea 
surface, and the probable effect of oil on particular species (included in the EIS); but accurately equating a 
mortality level with a particular effect level must await the availability of more precise information concerning 
the response of each species to varying population levels (e.g. Macnab, 1985.). To the extent feasible, the 
effect levels are specified in terms of the estimated number of generations a given population is likely to 
require for recovery to the preperturbation level. 


The definitions for endangered and threatened species are based on effects to the population affected by the 
actions and the length of recovery from the described effect. For example, a MODERATE effect is a 
population decline resulting in a minor change in the distribution and/or the abundance of the species. 
Recovery or duration of effects on the population is 3 to 6 years. Considering the wide array of species 
classified as threatened and endangered, from plants to birds and whales, MMS has strived to develop effect 
definitions that would apply to all the species. 


Response NOAA-7 
The concern for seismic survey disturbance is covered by Stipulation 5 (“during drilling or survey 
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operations”). In addition, seismic surveys are also covered by a Notice to Lessee (NTL No. 85-2) which was 

developed and became effective August 5, 1985, and covers preliminary activities conducted on leased areas. 

It specifies operation requirements for vessels and aircraft, seismic activity, and observer requirements for the 
protection of endangered whales. The NTL was developed in coordination with NMFS. 


Five km was used as a range for effects in Stipulation No. 5 based on the assumed approximate distance a 
whale observer could identify whales, not om amy maximum distance for effects. We have modified the text to 
eliminate “5 kilometers’. Also, the Stipulation requires that NMFS be consulted by MMS and the lessee 
concerning the sighting of a right whale, and, therefore, the right whale would be provided protection ai any 
distance or circumstance in relation to the exploratory operation. 


The Information to Lessee (ITL) for Bird and Marine Mammal Protection notifies the lessee that “specific 
regulations must be applied for and in place and that Letters of Authorization must be obtained by those 
proposing the activity to allow the incidental take of marine mammals’. Again, the lessee is notified of these 
when lessee exploration plans are reviewed and approved by MMS. 


Response NOAA-8 


The ITL has been revised to reflect the protection of bowhead whales from jeopardy duc to any proposed 
winter exploration activities. 


Response NOAA-9 


The FEIS has been modified to reflect the listing of the Steller sea lion, by the NMFS, as a threatened 
species under the Endangered Species Act. Based on this listing the EIS has been revised in the following 
manner: 


1. The endangered species consultation sections (Secs. 1.4.7. and IV_B.1f.) were amended to reflect the 
cocemand conan cl tn Sade um En aad tndiie echehtation cf teams WBA oan 7 (00D causation 
for Sale 107. 


2 The discussions of Steller sea lions, throughout the document, have been transferred from the subsection 
on marine mammais (o the subsection concerning endangered and threatened species. 


3. The analysis of the effects of the proposal and alternatives on the Steller sea lion have been revised to 
Je finiti ’ 


Response NOAA-9 


The MMS agrees that a refinement of the knowledge of the winter distribution of bowhead whaies is 
desirable. In that regard, MMS conducted winter acrial surveys of the Navarin Basin in 1986 and carly 
spring surveys in 1979 and 1983 with the aid of an icebreaker. Due to the great distance from airports and 
the short daylight period in the winter, aerial surveys have not proven to be an eatirely suitable methodology 
for this area. A pilot study conducted to assess the feasibility of determining winter bowhead distribution by 
monitoring sea-ice conditions did aot prove to be possible. The MMS has determined that winter bowhcad 
distribution will best be studied via satellite tracking of instrumented animals. Ten such tags are to be placed 
on bowhead whales in 1991. The Soviet Pacific Institute of Fisheries and Oceanography is expected to place 
whale observers on ice-reconnaissance flights bordering the west side of the Navarin Basin and share 


Regarding the suggestion that MMS conduct surveys in the Navarin Basin area during two consecutive 
summers, we do not feel there is a convincing justification for this specific approach. Aerial and/or vessel 
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surveys were conducted in the Navarin Basin in the summer of 1979 and 1982 and in the adjacent St. George 
Basin in 1982. In the summer of 1990, MMS and the Soviet Ministry of Hydrometeorology conducted joint 
vessel surveys in international waters ocar the southern border of the Navarin Basin. In short, the EIS 
represents the best information available on the distribution of cetaceans in the Navarin Basin and includes 
three extensive surveys in (he Navarin Basin and two in neighboring areas and other research findings 
available and considered relevant to the assessment of potential environmental effects in the region. 
Response NOAA-10 

The text has been amended to direct the reader to a more detailed discussion of the ESA Section 7 
consultation results with FWS and NMFS in Section \Y.B.1f. Also, the text has been amended to include 
the Steller (northern) sea lion (sce Response to NOAA-9). 

Response NOAA-11 

As indicated in Section [V _B.1£.(1), the June 1, 1989, Biological Opinion from NMFS only addresses open- 
water conditions for the effects of exploration activities on endangered whales. Also, see the [TL on 
Bowhead Whales and Winter Exploration. If leasing occurs in the Sale 107 area and industry submits an 
exploration plan which includes exploration during the winter ice season, MMS would be required to meet 
the provisions of the NEPA and the ESA. This would include: 


1. Reinitiate formal ESA section 7 (a)(2) consultation with NMFS to address the effect of winter exploration 
activities on endangered whales (especially bowhead whales). 


2 Preparation of an environmental assessment )EA) oa the lessce’s exploration plan which could lead to the 
preparation of an EIS. 

Response NUAA-12 

Economic factors determine the type of collection/delivery system for the base, high, and cumulative cases. 
Based on MMS spill statistics per billion bbi of oil produced, spill rates would be slightly higher for the 
offshore-loading terminal where the platform and pipeline spill rates would be assigned, plus a fraction of the 
at-sea-tanker-spill rate. For the onshore-loading terminal, a pipeline and platform rate would be assigned. 
Response NOAA-13 

The text in Section I1A.2a(2) has been amended to provide a reference where additional technical 
information on enviroamental design criteria for offshore-loading systems may be obtained. Also, if the 
Navarin Basin Sale 107 area is leased and commercial quantities of hydrocarbons are discovered, the crude 
oil transportation system proposed by the lessee would be discussed in detail in a development and 
production EIS. 

Response NOAA-14 

In Section [] marine birds are identified as being vulnerable to oil spills in all four seasons--the equivalent of 
year-round. 

Response NOAA-15 

The EIS has been updated to include 1989 harvest statistics. 

Response NOAA-16 

The text has been revised as suggested. 
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Response NOAA-17 

We have added a discussion of the harbor seal to appropriate sections of the document. 

Response NOAA-18 

The terms used to characterize the levels of potential effects are defined in Tabie S-2, Definitions Assumed 
in Effects Assessment. Effects definitions are provided for each resource category analyzed im Section IV, 

and, whea used im the analysis, the effect level is grven in all capstal letters. 

Response NOAA-19 

The text has beea changed as suggested. 

Respomss NOAA-20 

Section [V.B.2b.(1) has beea modified to provide additional informatica on formation waters. Specifically, 
the salinity of formation waters ranges from 1 to 250 parts per thousand while seawater has a salinity of 35 
parts per thousand. Modeling of formation-water discharges hes not beea reported; however, rates probably 
would be similar to those associated with the dissolved portion of drilling-fhuid discharges. 

A limited sumber of studies have beea preformed on the toxicity of formation waters (Menzie, 1962). Ten 
species of freshwater fishes obtained 96-hour LC,, values of 43,000 to 112,000 ppm for exposures to brine 

wastes. Other studies with two species of shrimp, barnacies, and one marine-fish species (crested bieany) 

resulted in 96-hour LC,, values berwees 8,000 and 408,000 ppm. All available evidence indicates that 


formation waters would dilute very rapidly im ocean waters to where any effects on pelagic larvac would be 
very luased im acca. 


Respowe NOAA-2) 
Quantitative information concerning densities of marine bards using the Unimak Pass area has beea inserted 


im this paragraph, as well as im the Section II] paragraph where bird densities im Unimak Pass were discussed 
im the DEIS. 


Response NOAA-22 

Seal deasities givea in Section [I] have beea imsorted mto the analyses im Section IV. 
Response NOAA-233 

The text has been amended to reflect this concera. 


The effect levels for cach alternative and the cumulative case have beea reviewed for the right whale, and the 
effect levels have been rassed to reflect the extremely low right whale populatioa levels. 


The MMS prefers aot to designate one species more worthy of analysis than another. The sea otter is 
considered to be essentially nonmigratory but poteatially at risk from tanker spills in the Unimak Pass and 
Alaska Peninsula areas or platform pipeline spills from the North Aleutian Basin sale area (probability of 
spill occurreace and contact for most of this area is <6 %), and, thus, marginal for inclusion in the 
cumulative effects section, A statement has bees mserted to address this relatively low-probebility situation. 
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A discussion of this species also has been imserted in the EIS analysis, as indicated in Response FWS-5. 
Response NOAA-26 

The text has been amended to clarify the sentence. 

Response NOAA-27 

The text has been amended to address this concern. 

Response NOAA-28 

Section LE of the FEIS has been added to include a paragraph entitled “U.S.-U.S.S.R. Provisional Maritime 
Boundary’ to explain the change of jurisdiction. Since the boundary issue is not an issue in the FEIS 
analysis, it iS mot necessary to change the maps because these maps do not specifically depict the 


international boundary. Subsequent documents for Sale 107 will address i detail the change of jurisdiction 
and the reduction of the area from the sale. . = 
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United States Department of State 


Bureau of Oceans and International 


Washington, D.C. 20520 


22 June 1990 


Regional Director 

Minerals Management Service 
Alaska Region 

949 East 36th Avenue 
Anchorage, Alaska 99508-4302 


Dear Madam: 


Thank you for the opportunity to review the DEIS proposal 
prepared for the 1991 Outer Continental Shelf Oil and Gas 
Lease Sale Number 107 in the Navarin Basin. 


We find that the proposed action does not appear to have 
any impact on the foreign relations of the United States, nor 
on international environmental issues. The Department of 
a yy _ does not need to comment on the project at 
this t ° 


Sincerely, 


Deborah M. Odell 


Office of Ecology, Health 
and Conservation 


cc: Director 
Minerals Management Service 
Department of the Interior 
Room 4230 
1849 ‘°C’ Street, H.W. 
Washington, D.C. 20240-7000 


MARINE MAMMAL COMMISSION 


1825 CONNECTICUT AVENUE, N.W. #512 
WASHINGTON, DC 20008 


17 July 1990 


Mr. Alan D. Powers 

Regional Director, Alaska Region 
Minerals Management Service 

949 East 36th Avenue 

Anchorage, Alaska 99508-4302 


Dear Mr. Powers: 


By letter of 18 May 1990, the Deputy Director of the 
Minerals Management Service asked the Marine Mammal Commission to 
forward comments to you on the Draft Environmental Impact 
Statement for the Navarin Basin Oil and Gas Lease Sale 107. The 
Commission, in consultation with its Committee of Scientific 
Advisors on Marine Mammals, reviewed the document and offers the 
following comments and recommendations on its assessment of the 
proposed action's possible effects on marine mammals. 


Genera) Comments 


The Draft Environmental Impact Statement (DEIS) assesses 
possible impacts associated with a proposal to lease up to 5,036 
blocks (approximately 11.4 million hectares) of submerged lands 
approximately 48 to 360 kilometers west of St. Matthew Island in 
the Bering Sea. The proposed lease sale is tentatively scheduled 
for mid-1991. The DEIS also considers five alternative actions, 
including three tract deferral alternatives, and a number of 
potential mitigating measures to reduce the type, occurrence, and 
extent of possible impacts. Possible effects on six species of 
endangered whales as well as walrus, pinnipeds, polar bears, and 
non-endangered cetaceans are assessed. 


Given the expected (j.@., base case) development scenario 
for the preferred alternative, the DEIS concludes that impacts on 
endangered whales would be low (j.¢@., although a number of 
individual animals would experience sublethal effects, there 
would be no discernable impacts to any populations and affected 
populations would recover to pre-activity conditions within three 
years). 


In preparation for the sale, the Service initiated : 
consultations with the National Marine Fisheries Service pursuant 
to section 7 of the Endangered Species Act to identify the 
possible effects of the proposed action on endangered whales. 

The resulting 1 June 1989 Biological Opinion is appended to the 
DEIS. It concludes, among »ther things, that the proposed sale 
could jeopardize the continued existence of right whales. The 


Marine Mammal Commission con«.rs with this conclusion and, as 
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discussed below, recommends that the DEIS be revised to indicate 
that the impacts of the base case scenario on right whales could 
range from very low to very high. an 
-« 
Since the Biological Opinion was prepared, Steller sea lions 
have been listed on an emergency basis as threatened under the 
Species Act. The DEIS does not indicate whether 
formal consultations with the National Marine Fisheries Service 
have been reinitiated to consider possible effects on this 
species. If the Service has not already done so, the Marine 
Mammal Commission recommends that it undertake such consultations 


immediately and that the results be included in the FEIS. 


With respect to impacts on marine mammals other than 
endangered whales, the DEIS concludes that impacts from the base 
case level of development on northern fur seals would cause a 
population change in abundance or distribution that would return 
to its former status within one generation (j.¢., a moderate 
level of impact). Impacts on walruses, pinnipeds (including 
Steller sea lions), polar bears, and non-endangered cetaceans are 
projected to be low. 


The Pribilof Islands fur seal population has declined by | 
more than 50 percent since the late 1950s for uncertain reasons. 
In addition, based on recent information not reviewed in the 
DEIS, Steller sea lions appear to have declined by an even 
greater amount at a rate that has increased in recent years. It 
is therefore questionable whether either species would be able to 
recover within one generation or less from further declines 
caused by activities or events associated with the proposed sale 
as assumed in the DEIS. Thus, it appears that effects on fur 
seals may be underestimated and well could range from low to very 
high. The Commission therefore recommends that impacts on fur 
seals and Steller sea lions be reexamined in light of recent _ 


information. Also, the DEIS does not, but should, evaluate 
possible effects on local sea otter populations due to activities 
that may be based on Unalaska Island or oil spills. on 
A number of potential stipulations and information to ] 
lessees notices are identified in the DEIS to reduce possible 


impacts on marine mammals and other wildlife. These mitigation 
measures would help protect these species and we recommend that 
they be modified as noted below and adopted as part of the 
proposed action. In this regard, the National Marine Fisheries 
Service's Biological Opinion includes a number of post sale 
research and monitoring activities as recommended conservation 
measures. Some of these appear to be reflected in the DEIS as 
potential mitigation measures (¢.g., a recommended observer 
stipulation to record sightings of endangered whales). Others, 
however, do not appear to be addressed. As discussed below, 


postlease research and monitoring activities, such as those 
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recommended in the Biological Opinion, are essential in order to 
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ensure that lease managers have the information necessary to 
detect and mitigate unforeseen or inaccurately predicted 
environmental effects. Postlease monitoring also is required by 
section 20 of the Outer Continental Shelf Lands Act as amended. 
The Commission therefore recommends that the DEIS be expanded to 
indicate the postlease research and monitoring studies and/or 
programs that will be in place to address information gathering 
needs such as those recommended in the Biclogical Opinion. an 

Also, as noted below, information on the status of marine 
mammal populations and the effects of human-related activities on 
them is several years out of date. In some cases, the status of 
marine mammal populations have changed significantly. This 
raises questions as to whether analyses presented in the document 
are still reasonable. Information and analyses presented in the 
document should be updated and revised as necessary to better 
reflect current understanding and knowledge. 


Specitic Comments 


~ 


Page i, Environmental Effects: The first sentence of this 7 
summary of environmental effects states that "(a)ll blocks 
offered pose some degree of risk related to environmental effects 
which may result from accidental or chronic oil spills...". 

While true, the sentence and section fail to mention 

other than those associated with oil spills. Therefore, by 
omission, it implies that there will be no effects other than 
from oil spills. This inference is misleading and we recommend 
that something like the following be inserted after the words 
"chronic oil spills" in the first sentence of the section: 


"...and noise, physical alterations, and other 
perturbations associated with coastal and offshore 
facilities...". 


Pages I-4. Endangered Species Consultation: This secticn notes | 
that the Minerals Management Service initiated consultations 
pursuant to section 7 of the Endangered Species Act on the 
proposed sale with the National Marine Fisheries Service in 1986. 
The formal consultation was completed on 1 June 1989 with receipt 
of the Biological Opinion included in Appendix C of the DEIS. 

The Opinion considers potential effects on cetaceans listed as 
endangered under the Act, but it does not consider possible 
effects on Steller sea lions, which were listed by the National 
Marine Fisheries Service as threatened on an emergency basis on 5 
April 1990. The DEIS does not indicate whether consultations 
have been reinitiated with the National Marine Fisheries Service 
to consider possible effects on Steller sea lions. If it has not 
already done so, the Marine Mammal Commission recommends that the 
Minerals Management Service immediately reinitiate consultations. 
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In addition, we note that conservation recommendation number 
5 in the National Marine Fisheries Service Biological Opinion for 
this sale references guidelines to avoid harassing marine mammals 
that are appended to its earlier Bering Sea Regional Biological 
Opinion. The Regional Opinion and its appended guidelines are 
not, but should be, included in Appendix c. 


EIS; This section identifies “mitigating measures suggested 


during the scoping process that will not be considered in detail 
or presented in the EIS." Among the measures listed is 
"postlease monitoring." Discussion of this measure notes that 
biological surveys may be required of lessees by a potential 
stipulation and that the Outer Continental Shelf Lands Act 
requires the Secretary of Interior to conduct postlease 
monitoring studies. An explanation of why postlease monitoring 
will not be considered in detail ir “hse EIS is not provided. 


Failure to identify and discuss jostlease monitoring as a 
necessary and critical part of the pr:iposed action seezs 

inauapenbiote and inconsistent with the aforementioned 
requirement of the OCS Lands Act. As noted in our past letters 
to the Minerals Management Service on proposed lease sales in 
Alaska and elsewhere, the Marine Mammal Commission believes 
postlease monitoring merits careful consideration as it is one of 
the most important steps that can be taken to detect possible 
environmental impacts and provide lease managers with an informed 
basis for instituting mitigating measures in a timely manner. 


Not identifying planned or required monitoring measures in 
the DEIS also seems inconsistent with advice provided in the 1 
June 1989 Biological Opinion prepared for the proposed sale by 
the National Marine Fisheries Service pursuant to section 7 of 
the Endangered Species Act (Appendix C in the DEIS). That 


activities during the open water season to employ observers to 
record sightings of endangered whales; and c) continuing research 
to assess effects of noise and oil spills on endangered whales ir 
this and other lease sale areas. 


Ensuring that these studies are well designed and initiated 
during the exploration phase is particularly important for making 
informed manacement decisions (¢.g., through reinitiated section 
7 consultation) should development occur after the exploration 
phase. The Marine Mammal Commission therefore recommends that 
the subsection "c" (postlease monitoring) be deleted from this 
section of the EIS and that a new section on postlease monitoring 
be added to section II G (Mitigating Measures). The new section 
should describe the programs that are planned to give force to 
the Outer Continental Shelf Lands Act's postlease monitoring 


t and the monitoring recommendations in the National 
Marine Fisheries Service's Biological Opinion for this sale. 
Alternatively, the section should explain how the Minerals 
Management Service plans to respond to the National Marine 
Fisheries Service's recommendations and the OCS Lands Act 
requirements regarding monitoring. 


l 


Page Ii-5. Pinnipeds and Polar Bears: This section considers 
effects of the low case development scenario on pinnipeds and 
polar bears. Since the scenario projects some support activities 
based on Unalaska in the Aleutian Islands, this section as well 
as other marine mammal impact assessment sections should be 
expanded to consider possible effects on sea otters. J 
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The second paragraph summarizes possible effects on northern 
fur seals. It concludes that increased helicopter and commercial 
air traffic around St. Paul Island is expected to have an 
insignificant effect on the fur seal population. The basis for 
this conclusion is not, but should be, explained. 


jt 


The third paragraph discusses possible effects on Steller 
sea lions. As noted above, Steller sea lions were listed as 
threatened earlier this year. Therefore, discussion of Steller 
sea lions should be moved to the following subsection on 
endangered and threatened species. This change should be made 
throughout the EIS. The discussions of Steller sea lions also 
should be revised to consider the new information which prompted 
the emergency listing action and to consider possible effects of 
aircraft noise in or near important rookeries and feeding areas 
in the eastern Aleutian Islands (¢.g., along flight corridors 
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from air support bases on Unalaska Island). «d 


These comments also apply to the summaries in section II for 
the base case and high case scenarios. 


Page Ii-6, Non-engangered Cetaceans: The first sentence states 
that "(s)ince only exploration activities would occur (under the 
low case scenario), there would be no effects from...major oil 
spills." This statement suggests that there is zero risk of a 
major spill during the exploration phase. It is our 
understanding that this is not the case and we therefore seoqest 
that the sentence be changed to indicate that a major spill 
unlikely, but not impossible. In addition, the analysis should 
be revised to avoid implying that, because there may be a low 
likelihood of a major spill occurring, there also would be no (or 
a low) effect should one occur. al 


Page Ii-)3, Bowhead and Right Whales: This paragraph, which 
considers effects of the base case scenario on bowhead and right 
whales, states that the probability of an oil spill occurring and 
contacting bowhead whale habitat would be low. Table II-4 
indicates that one spill of 1,000 barrels or greater is expected 
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and Graphic 3 indicates that virtually the entire lease area is 
over wintering habitat for bowhead whales. Thus, the statement 
that there is 2 low probability of an oil spill occurring and 
contacting bowhead whale habitat seems either incorrect or 
misleading. The referenced statement should be deleted or this 
should be to explain why the expected spill 
has a low probability of contacting overwintering bowhead whale 
habitat as illustrated on se 3. - 


This paragraph also states that “(d)jue to the low usage of 
the area by right whales, effects of disturbance and oil spills 
could range from very low to low." This conclusion is 
inconsistent with the conclusion of the National Marine Fisheries 
Service in its Biclogical Opinion for the proposed sale, which 
finds that the continued existence of right whales could be 
jeopardized as a result of oil and gas activities in the Navarin 
Basin. Only a few individual right whales may remain in the 
entire Worth Pacific Ocean. Therefore, “low usage” may mean that 
there are so few whales that they seldom are seen. Also, “low 
usage" by this species does not necessarily mean effects would 
also be low. Indeed, given this population's highly endangered 
status, the death or injury of even a single right whale could 
constitute a significant impact on recovery of the 
North Pacific right whale population. Therefore, this statement 
should be to indicate that effects 4 ae SS = 

ills could range from very low to very , Oo, vely, 
ie should be to indicate why the Service disagrees with 
the conclusion of the National Marine Fisheries Service that the 
proposed sale could jeopardize the species continued existence. 


Page Ii-12, Fin and Humpback Whales: The basis for the stated | 
conclusion that "(njoise and disturbance could affect local 

populations for approximately 2 to 5 years" is not self-evident 
and should be explained. a 


Pages 11-26 to 11-27. Mitigating Measures That Are in Place; For 
reasons noted above, the Marine Mammal Commission recommends 4 
this section or the following section on potential mitigating 
measures be expanded to include a discussion of required and 
planned postlease monitoring activities and provisions, including 
those that would address the research and monitoring needs 
identified in the conservation recommendations in the National 
Marine Fisheries Service's Biclogical Opinion. 


Pages 11-27 to 11-40, Potential Mitigating Measures: This 7 
section identifies ential stipulations and “information to 
lessees" notices ns oor be adopted to reduce or eliminate 
possible environmental effects. The measures should be helpful 
in meeting mitigation objectives and the Marine Mammal Commission 
recommends that they be modified, as discussed below, and 


adopted. 
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Pages 11-28 to Ii-29. Orientation Program: This section 
Giscusses a potential mitigating measure requiring lessees to 
provide an orientation program at least once a year for all 
employees, contractors, and subcontractors involved in field 
exploration, development, or production activities. Its purpose, 
in part, is to ensure that workers are aware of the need to avoid 
harassing wildlife, and of pertinent lease sale stipulations and 
lease provisions. In this regard, prohibitions on taking and 
penalties under laws, such as the Marine Mammal Protection Act, 
will be in effect for field workers. To ensure that the 
provisions of this and other wildlife protection laws are 
addressed in the orientation programs and that workers are made 
aware of them, we recommend that the Minerals Management Service 
require that orientation programs cover such information. To 
reflect this point, something like the following should be added 
as the last sentence of the first paragraph of the stipulation: 


"The program also shall include information on 
prohibitions, recommended guidelines, and penalties 
under relevant laws and regulations to protect marine 
mammals and other wildlife." - 
= 


Page 13-29, Effectiveness; This section discusses the 
anticipated effectiveness of the potential Orientation Progran. 
The section mentions information to be included at the 
recommendation of the Fish and Wildlife Service in its Biological 
Opinion. The section also should refer readers to the National 
Marine Fisheries Service Biological Opinion which also provides 
information about which lessees should be aware. 


In addition, the last sentence of the first states 
that "...compliance with air- and boat-traffic recommendations 
near haulout areas and marine mammal concentrations is oy | 
voluntary...". This statement may be in error. For example, if 
@ lease exployee failed to adhere to guidelines set forth the 
National Marine Fisheries Service on minimus overflight altitudes 
when flying over marine mammal haulout areas or marine mammal 
concentrations (see conservation recommendation 5 in the National 
Marine Fisheries Service Biological Opinion in Appendix ¢), they 
may well be found to be in violation of the Marine Mammal 
Protection Act's prohibition on taking marine mammals. 

Statements characterizing compliance with such recommendations as 
"strictly voluntary” should be checked with the General Councils’ 
of the National Marine Fisheries Service and the Fish and 

Wildlife Service. ow 


Pages 11-32 to Ii-3), Protection of Endangered Richt Whales: 
This potential stipulation proposes that lessees conduct an on 
site observation program to detect the presence of right whales 
within § miles of operations and that noise reduction measures be 
instituted if a right whale occurs within that area. Sightings 
of other endangered whales also would be recorded and reported. 
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This stipulation addresses the second conservation recommendation 
ideniified in the National Marine Fisheries Service's Biological 
Opinion for this sale (j.e., that all OCS-related activities 
during the open water season be required to employ observers to 
record sightings of endangered whales). The stipulation is a 
constructive measure that would provide the Regional Supervisor, 
Field Operations with an improved basis for detecting, assessing, 
monitoring, and determining how to respond to possible effects on 
highly endangered right whales, as well as unforseen adverse 
interactions between other endangered whales and oil and gas 
operations. The Marine Mammal Commission recommends that it be 
adopted as part of the proposed action. 


As a related matter, we note that bowhead whales and right 
whales, both of which may occur in the leasing area, are very 
similar in appearance and behavior. Even may find it 
difficult to distinguish them, particularly when sighting 
conditions are less than optimal. Therefore, we recommend that 
efforts to implement noise reduction plans be undertaken as soon 
as practicable upon sighting of either a right whale or a bowhead 
whale. This would help avoid the possibility of failing to 
institute the special protection measuyes for right whales due to 
misidentifying them as bowhead whales. In addition, we believe 
that observers also should be required to record and report 
sightings of threatened Steller sea lions and non-endangered 
marine mammals in the vicinity of oil and gas-related operations. 
Therefore, the Marine Mammal Commission also recommends that this 
measure be revised to require observers to record and report 
sightings of all marine mammals observed near offshore facilities 
and operations. 


Page II-36, Information on Bering Sea Biological Task Force: 
This information to lessees notice states that a governmental 
interagency task force will advise the Regional Supervisor, Field 
Operations on enforcement and implementation of the potential 
stipulation for "Protection of Biological Resources." As 
described in the potential notice, the role of the Task Force 
seems more restrictive than it should be. For example, the Task 
Force also should be called upon to provide recommendations 
regarding results of observations and proposed noise reduction 
plans required under potential Stipulation 5 (Protection of 
Endangered Right Whales). Therefore, the Commission recommends 
that this notice be expanded to indicate that Task Force comments 
and recommendations also will be sought regarding implementation 
of the stipulation to protect endangered right whales and, as 
appropriate, other measures related to protection of wildlife. 


- - ; 4 
This notice advises lessees of harassment provisions 
of the Marine Mammal Protection Act and Endangered Species Act. 
It mentions recommended measures to avoid harassing endangered 
whales and other marine mammals throughout the lease area. In 
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this regard, conservation recommendation 5 in the National Marine 
Fisheries Service Biological Opinion recommends that lessees be 
advised through notices and operating permits of guidelines and 
proper actions to avoid harassing marine mammals that are con- 
tained in its Bering Sea Regional Biological Opinion. Neither 
the Regional Opinion nor the guidelines are included in the 
document and we are uncertain as to whether all of the recommend- 
ed guidelines are included in the notice. We therefore recommend 
that the Service review the Regional Biological Opinion to ensure 
that all points in those guidelines are contained in this notice. 
In addition, the list of particular areas of concern included in 
the discussion of the effectiveness of this notice should include 
known Steller sea lion rookeries and haulouts. 


Page IiI-9 to III-10, Carryover Paragraph: The last sentence 
should be expanded to note that pollack is an important prey 
species for Steller sea lions, as well as beluga whales. 


Page Iii-22, Walrus: 

provides an estimate of the walrus population size based on a 
1980 census. The cited estimate was subsequently modified at 
least two times (see Lentfer 1988 as cited in the DEIS). In 
addition, information is available from a 1985 census of the 
walrus population. The Service shovld contact the Fish and 
Wildlife Service for the most recent information and update the 
discussion in this section accordingly. Similarly, there should 
be more recent information regarding the walrus population now 
established on St. Matthew Island than the 1982 personal 
communication cited in the DEIS. ™ 
Page IiI-24, Northern Fur Seal; This section notes that the 
Pribilof Islands population of northern fur seals appears to have 
declined 4 to 8 percent per year between 1975 and 1981. To 
better indicate the extent of the decline and the species' 
current status, it also should be noted that the present popula- 
tion is less than half the estimated size in the late 1940s and 
early 1950s, and that the species was designated "depleted" under 
the Marine Mammal Protection Act in 1988. It also should be 
noted that the decline appears to be due to increased at-sea 
mortality of juvenile animals caused by uncertain factors. More 
recent information than that cited in the DEIS is reviewed in the 
Northern Fur Seal Conservation Plan prepared by the National 
Marine Fisheries Service and distributed for comment last March. 
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As noted above, 
Steller sea lions were recently listed as threatened under the 
Endangered Species Act and, therefore, should be discussed in 
section III-B-4 (Endangered and Threatened Species). In 
addition, information more recent than that cited in the DEIS 
indicates that this species has declined significantly below the 
levels indicated. Both the rate and geographic extent of the 
decline have increased. As recommended above, if it has not 
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The first paragraph of this section 7 
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already done so, the Minerals Management Service should initiate 
consultation pursuant to section 7 of the Endangered Species Act 
to obtain the most recent information on the status of this 
species and an assessment of the possible effect of the proposed 
ones 2 on its continued existence and on habitats critical to its 
surv ° 


Page III-26. Bovhead Whale: This section cites an in press : 
International Whaling Commission document to support the "most 
recent population estimate" of approximately 7,200. That 

estimate is several years old and is no longer current. The IWc 
has since accepted a new population estimate. The Service should 
contact the National Marine Fisheries Service to obtain the most 
recent information and this section should be modified 


accordingly. = 


= = | : This section notes that 7 

whales occur north of the equator to the Chukchi Sea; 
photo identification indicates that whales wintering in both 
Hawaii and Mexico summer in the Gulf of Alaska; and there is 
speculation that whales overwintering off Japan may mingle with 
whales overwintering off Hawaii and Mexico. It would be helpful 
to note that, according to the draft Humpback Whale Recovery 
Plan, there appear to be three population stocks in the North 
Pacific: a western stock (overwintering off Japan and other 
western Pacific Islands); a central stock (overwintering off 
Hawaii); and an eastern stock (overwintering off Mexico). As we 
understand it, photo identification and DNA fingerprinting work 
(as discussed in the Draft Recovery Plan for Humpback Whales 
prepared by the National Marine Fisheries Service) suggests that 
the movement of animals in the eastern stock to Alaskan waters, 
particularly those in the leasing area, is rare. Thus, animals 
potentially affected by the proposed action likely would be 
limited to those in the central and western stocks. 
Respectively, these appear to be the largest and smallest of the 
three North Pacific stocks. The reference to Berzin and Rovin's 
1966 conclusion that whales off the Russian coast mingle with 
whales that overwinter off Mexico should be tempered by citing 
more recent research results. - 


Page III-28, Richt Whales: This paragraph states that, according | 
to a 1978 paper by Berzin and Yablakov, whaling reduced the North 
Pacific right whale population to probably a few hundred animals. 
No other information on population size is provided. The status 
of the North Pacific right whale population may be far more 
precarious than this section indicates. As noted in the National 
Marine Fisheries Service Biological Opinion (DEIS Appendix C), 
the population appears to number no more than 150 ~-200 animals. 
Given the scarcity of sightings over the last two decades, it may 
number only a few individuals. This section should be expanded 
to note that the North Pacific right whale population is 


il 


only a few individuals. 


estimated to be no larger than 150-200 animals and may include | 


Pages Iii-42 to Iii-43, Carryover Paracraph: This paragraph 

notes that 3,384 seals were taken in the subsistence harvest of 

cogpe Say seals on St. Paul Island in 1985. 
more recent harvests. The 1989 harvest 

50 % lower than the cited 1985 level. Son a 


-48:; This page references information - 
and III-23 on the subsistence take of bowhead Ay — 
1982 and walrus through 1976, respectively. The table for 
bowhead whales is 7 years out of date and the table for walrus is 
12 years out of date. The Minerals Management Service should 
contact the National Marine Fisheries Service and the Fish and 


Wildlife Service to request recent catch data and update these 
tables accordingly. ” 


-A- -A- ; The preced DEIS 
section states that the expected number of oil callie ores this 
sale can be estimated based on past experience. This section 
addresses the concern that past experience in temperate areas 
where most development has occurred (j.¢., the Gulf of Mexico) 
may not be transferrable to harsher conditions in Alaska. It 
suggests this concern can be dismissed because, based on 
development in Cook Inlet, Alaskan spill rates are comparable to 
overall U.S. experience. The discussion does not adequately 
assess limitations inherent in applying past experience to 
offshore Alaskan areas. That is, experience in Cook Inlet is 
limited and conditions in Cook Inlet do not typify those in most 
offshore Alaska leasing areas, including the Navarin Basin. Sea 
ice and weather conditions are much more severe in the central 
Bering Sea than in Cook Inlet. Moreover, the area is much more 
remote making emergency supply runs slower and more vulnerable to 
interruption due to adverse weather conditions. Its location 
also A yay oil transportation distances (and thus spill risk) 
grea r. 


This section should be expanded to provide a more objective 
assessment of uncertainties and limitations associated with using 
past experience generally and Alaskan experience to date to 
project estimates of the number of spills likely to occur as a 
result of developing oil reserves in the Navarin Basin. 


-B- ; The discussion of effects from 

the low case scenario on Steller sea lions should be moved to the 

— =— on — = ae eo tenec species. This also applies 
sea on scussions for other scenarios and 

in this portion of the DEIS. enna 


- - - -* - 


i This ragra 
notes that the Service has consulted the National fies” - 


It should provide 


- 


= 


- 
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Fisheries Service pursuant to section 7 of the Endangered Species 
Act to assess possible effects of the proposed action on 
endangered whales. It describes a recommendation in the 
resulting Biological Opinion regarding right whales. It does not 
indicate whether or how the recommendation will be implemented by 
the Service. 


This section should be expanded to describe the steps that 
will be taken to implement the recommendation or explain why the 
Service has not included this recommended measure as part of the 
proposed action. As noted above, the Service also should 
reinitiate consultations to better determine possible effects on 
Steller sea lions and measures that could be taken to avoid or g 
mitigate then. 


Page IV-8-24, Oi] Spills: The first paragraph of this section 
states that, "[bjased on experiences in other OCS areas, one 
spill of 1,000 barrels or greater and no spills of 10,000 barrels 
or greater would be expected for the base case." Elsewhere, 
(page IV-A-4), the DEIS states that “in-port spills" are not 
included in the spill trajectory simulations or the oil spill 
risk analysis. It is unclear whether the estimated number of 
spills mentioned here includes expected “in port spills." If it 
does not, something like the words "...and not including 
associated in-port spills..." should be inserted immediately 
after the words "(b)ased on experiences in other OCS areas" in 
the referenced sentence. mg ont lag a should be 
expanded to include expected in-port spills. such changes 
also should be made in the summary and other parts referencing 
the expected number of spills. - 


= -15; This table summarizes petroleum 
fraction concentrations in a 1974 publication to cause 
lethal and sublethal effects on various life stages of marine 
organisms. Subsequent work cited in the DEIS indicates lethal 
effects on some eggs (e.g., herring eggs as cited by Malins, 
1980) at much lower concentrations than those listed in the 
table. The table should be modified to reflect more recent 


findings. ad 
Pages IV-8-30 to IV-B-3), Carryover Paragraph: This paragraph 
assesses possible impacts of a 100,000 barrel oil spill on 


pollack eggs based on the discontinuous surface area of 
the spill after 3 and 10 days (580 and 2,700 square kilometers, 
respectively) and reported concentrations of pollack eggs per 
square meter. Given the number of eggs produced by an adult 
pollack, it suggests that the eggs and larvae of 500 and 1,000 
pollack may be killed after 3 days and 10 days, respectively, 
which is negligible. This estimate appears to assume that water 
beneath the spill will move at exactly the same speed and 
direction as the surface slick. It does not appear to consider 
the possibility that waters beneath a spill could move faster (or 


MMC-35 


MMC-% 


13 


slower) than the surface spill, thereby bringing more eggs into 
contact with lethal toxic levels than simply the area covered by 
the spill. This could result in effects over a larger area. For 
example, if a spill occurs when winds and-currents are in 
opposite directions, eggs dispersed over a large up-current area 
may pass beneath the discontinuous surface slick and expose 
drifting eggs to lethal toxic concentrations as it passes. 


The analysis also does not consider possible sublethal 
effects. The potential for lethal and sublethal effects 
throughout the water column area that could be affected by 
discontinuous surface slicks should be considered. 

- 


Page IV-B-45, Effects 9f Noise and Disturbance: The first 
sentence, second paragraph of this section lists possible sources 
of airborne and underwater noise and disturbance associated with 
the proposed action. The list should be expanded to include oil 
spill containment, clean-up, and restoration activities. a 
- -B-47 ; This section notes _ 
that, based on walrus densities of 3-4 animals per square 
kilometer, a 100,000 barrel spill covering 310 square kilometers 
could affect 1,174 walrus, which is only 0.4 % of the population. 
The analysis does not consider animals moving in and out of the 
spill area from surrounding areas while foraging or traveling nor 
does it consider possible disturbance by clean-up and spill 
monitoring activities. Neither does it consider possible 
indirect “food chain" effects. Thus, the number of anizals 
affected may be significantly underestimated and the estimate may 
well be an unlikely minimum number, rather than the "likely" 
number, of walrus that could be affected by such a spill as 
stated in the first paragraph and elsewhere in this section. In 
addition, the last paragraph of the section refers the reader to 
Graphic 2 in support of the statement that hi t walrus 
densities occur outside the sale area. Graphic 2 indicates that 
the sale area includes a significant portion of the area in which 
the species is abundant in both winter and spring. It does not 
indicate that higher walrus densities occur outside the sale a 
area. 


= 


; The fourth 
paragraph of this section states that "(ijn summer and fall, 
large numbers of fur seals could be subject to disturbance by air 
traffic; however, wildlife appears to routinely habituate to such 
disturbance factors, and even those rookeries in the vicinity of 
the airport could be avoided through the use of appropriate 
flight corridors; thus, effects are likely to be low." Although 
there is evidence that some wildlife may become accustomed to 
overflights, we are aware of no evidence that fur seals become 
accustomed to such disturbance. In this regard, it is important 
to recognize that different age/sex classes may respond 
adifferently, that responses may differ at different times of the 
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year, and that effects may not be obvious. Disturbance from 
periodic overflights may not cause females to abandon new born 
pups, but it could cause them to wean pups earlier than normal. 


In addition, the analysis does not appear to consider 
increases in air traffic during oil spill clean-up and monitoring 
operations. Also the conclusion that the impacts would 
be low assumes a mitigation measure (preventing flight traffic 
over rookeries) that the Service has not included as part of the 
proposed action. 


The analysis also fails to consider that the Pribilof 
Islands fur seal population has not recovered from declines in 
the 1970s and, therefore, it is not clear whether the population 
could or would recover from further declines caused by activities 
or spills associated with the proposed action within 10 to 15 
years (j.¢@., within three fur seal generations) as estimated. 
Given the population's uncertain ability to recover, the section 
should be expanded to explain the basis for concluding that 
impacts on fur seals would be "low", rather than “very high", as 
defined in the DEIS. This comment also applies to Steller sea 
lions which are presently declining at an alarming rate. a 
= 3 The second —_ of the ’ 
second paragraph of this paragraph states that “given the 
apparent ~ ll insensitivity of adult (Steller) sea lions to 
oil contact, effects [of contact with spilled oil} would be 
limited." The basis for concluding that adult sea lions are 
insensitive to oil should be provided. - 


Page IV-B-5], Ice Seals: The second sentence of this section » 
states that "(ljike sea lions, seals appear to be relatively 

insensitive to short-term oil effects." The basis for this 
statement should be provided or the statement should be deleted. | 


Pages IV-B-52 to IV-B-53, Carryover Paragraph: The last sentence | 
of this paragraph states that "(ijt is unlikely that cetaceans 
would stay in a harmful environment for any length of time." 
This statement is unsupported and seems contrary to observations 
cited two paragraphs later of endangered right whales and other 
cetaceans swimming and feeding in oil slicks. a 
— 


; The sixth 
sentence of this paragraph states that "(ijf ingestion of 
contaminated prey results in genotoxic effects, then 
contamination of prey should be avoided." The sentence is not 
understandable as written. It should be deleted or rewritten to 
be understandable. > 
-B-57 x ba : This paragraph discusses 
laboratory studies of the effects of oil on gray whale baleen. 
It should be expanded to note that the studies used fresh, 
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unweathered oil and that the results may have been different if 
weathered oil and/or different methods of baleen filtering had 
been used. It also should note that bottom feeders, such as gray 
whales, could encounter weathered oil (¢.g., tar balls) that have 
sunk to the bottom and that surface skimmers, such as right 
whales, could encounter weathered as well as unweathered oil when 
feeding at the surface. 


] 


~B-57 -B- : This paragraph 
discounts the possibility that gray whales would ingest heavy 
weathered oil that has settled to the bottom because: no oil was 
found below the low tide line 6.5 years after the Metula oil 
spill; there are no lagoons and estuaries in the Navarin Basin; 
hydrocarbons that sink in the form of zooplankton pellets are not 
likely to reform into weathered oil; and "Howarth (1984, oral 
comm.) states that available evidence suggests that the dilution 
of oil contaminated sediments following a spill in an offshore 
area (j.@., Georges Bank) is sufficient to keep oil 
concentrations low enough so as to cause little harm." 


The referenced statements seem to assume that: oil sinking 
offshore would degrade as quickly as oil sinking in higher energy 
coastal areas or that it would not sink except as zooplankton 
fecal pellets; gray whales are not likely to feed in an area 
affected by oil within 6.5 years of a spill; and benthic tar mats 
similar to those that formed off Texas and fouled fishermen's 
dredges following the IXTOC spill in 1982 either could not form 
in the Navarin Basin or would cause little harm either to benthic 
prey species or to the whales themselves. Citing a six year old 
unpublished oral communication to support a conclusion with no 
explanation as to how that conclusion was reached provides little 
confidence that the conclusion is valid. 


This section should be revised to provide a better reasoned 
assessment of the potential for and possible effect of gray 


whales ingesting weathered oil or tar while feeding on benthic 
organisms. = 


Page IV-B-59, Last Paracraph: This paragraph notes that: two | 
right whales were seen near St. Matthew Island in 1982; because 

of their low abundance ("200 individuals"), it is unusual to see 
right whales in the Bering Sea; and historic whaling records 
indicate that North Pacific right whales were most abundant in 
the Gulf of Alaska. The discussion understates the degree to 
which the species is endangered and the possible importance of 
habitat in the leasing area. As noted above, the National Marine 
Fisheries Service's Biological Opinion for this sale indicates 
that there may be no more than 150 to 200 right whales in the 
North Pacific. Given the scarcity of sightings in the last 
several decades, numbers may well be substantially fewer than the 
150-200 animal estimate cited. In addition, the Opinion notes 


that the Navarin Basin and surrounding areas, particularly near 
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Page IV-5-62, Third Paragraph: 
bowhead whales are generally tolerant of geophysical seismic 
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St. Matthew Island, may be a traditional summer feeding area for 
right whales. The potential significance of the area is not, but 
should be, noted and considered. 


= : The first sentence states that 7 


activities at ranges further than 6 kilometers. This is 
inconsistent with the finding cited on the previous page that 
total avoidance response by bowhead whales to seismic noise began 
at about 7 kilometers. 


The paragraph also notes that “because most right whales 
have been sighted in the Gulf of Alaska..." a low level of 
effects would be expected. As noted above, the sale area may be 
an important right whale feeding area. Moreover, it is possible 
that there has been a shift in relative abundance either in 
response to whaling activity in the Gulf or since whal 
activity ended making the Bering Sea a relatively more important 
habitat than historical whaling records might indicate. = 
Page IV-B-63, First Complete Paragraph: This paragraph discusses _ 
the effects of oil on the filtration rates of bowhead and right 
whale baleen. It notes the results of studies mentioned earlier 
and concludes that "these observations essentially alleviate the 
concern that crude oil would irreversibly obstruct water flow 
though baleen." Although it may be true that not even weathered 
oil would irreversibly obstruct water flow through baleen, there 
is no evidence that it would not be retained or affect baleen 
differently than non-weathered oil. In this regard, we note that 
this conclusion is not included or stated in the Biological 
Opinion for this proposed sale prepared by the National Marine 
Fisheries Service. In addition, we note that this conclusion 
does not appear to consider the points mentioned in the summary 
that the feeding behavior and baleen structure of right whales 
would make the likelihood of contamination and the resulting 

@ greater than that for gray whales. We recommend that the 
Service consult with the National Marine Fisheries Service to 
determine whether available data are sufficient to allay concerns 


arding such impacts, particularly on right whales, and that 
this section of the EIS be revised accordingly. ~ 


Page IV-8-64, Summary: This paragraph notes, in part, that 7 
although right whales historically fed in the sale area, only one 
sighting of two animals has been recorded recently and “due to 
the low usage of the Navarin Basin by right whales effects could 
—- Se very low to low." This conclusion, as noted earlier, 
is 

Biological Opinion. The Opinion concludes that the proposed 
action could jeopardize the continued existence of the North 
Pacific right whale population. The summary should be revised to 
note that the relative importance of right whale habitat in the 
sale area is uncertain, but may be great, and that given the very 


istent with the National Marine Fisheries Service's MMC 
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small number of remaining animals, effects could range from very 
low to very high depending on when, where, and how many right 


whales occur in and near the lease sale area. - 


= 


Pages IV-B-104 to IV-5-138, Hich Case: The above comments and 
recommendations regarding effects of the base case scenario on 
marine mammals also apply to the discussion of effects for the J 
high case scenario. 


Page IV-8-111. “hird Complete Paragraph: Given the probability 
of an “in port spill” occurring on St. Paul Island under the high 
case scenario (see pages IV-A-4 to IV-A-5), it should be 
explained why the analysis in this section (effects of the high 
case scenario on pinnipeds and polar bears) assumes the 
probability of a spill occurring and contacting the Pribilof 
Islands is 48 percent, rather than 100 percent. J 


Page IV-B-11). Last Paracraph: This paragraph projects peak 7 
numbers of helicopter flights per month. It should be noted that 
these peak levels would undoubtedly be higher if an oil spill or a 
other emergency occurred. 


Page IV-M-9, first complete paragraph: The fourth sentence of | 
this paragraph states that based on a fur seal oil-spill 
interaction simulation model, recovery from a 9 percent loss of 
the fur seal population could require 11 years (j.¢@., two fur 
seal generations. This analysis is misleading. The fur seal 
population has declined by over 50 percent since the late 1960s 
and has shown little evidence of any recovery. Therefore, the 
referenced statement should be deleted, or the paragraph should 
be expanded to explain why fur seals are likely to recover from 
an additional 9 percent decline in 11 years even though they —_s 


failed to recover from a 50 percent decline over the past 20 
years. 


Bibliography. Page 16: The date of the reference to the Marine 
Mammal Commission Report cited as Lentfer, J.W., ed. should be 
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changed from 1978 to 1988. 


I hope these comments and recommendations are helpful. If 
you or your staff have questions about them, please call. 


Sincerely, 


ert 3. Nofman, Ph.D. 
Scientific Program Director 


cc Mr. Barry A. Williamson 
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Responses MMC) 


effect levels have been raised to reflec the catremely low nght whale population levels 


Response MMC 2 


The FEIS has bees modified to reflect the lasting of the Steller sea lion by the NMFS as a threatened speacs 
unde. the ESA Based on thus listing, the EIS bas been rewsed w the following manner 


1. The endangered species consultation sections (Secs. 1A.7. and ['V.B.1{) were amended to reflect the 
threatened status of the Steller sca hoe and MMS's remmauoe of formal ESA section 7 (2) ”) comsultation 
for Sale 107. 


2 The discusmons of Steller sea bons throughout the document have bece tramiferred from the subsecuioe 
oa mare mammais to the subsechos concermng cadangered and threatened spears 


3. The most receat informanos os the status of the Steller sca oe has been added to Sectioe [I] and the 
analyes of the effects of the proposal and alternatives on the Steller sea boo have bees revised to commder 
> sew mformanos ‘hat prompted the isting and the cadangered and threatened speces effects definitions 


The effect levels m all cases for the Steller (morthera) sca bos have been re-evaluated and mcreased duc [0 
the receat listing of the specees as threatened, the extreme populatioe decimes and the recovery from the 
poteat.al effects. The effect levels is all cases for the fur seal have also been re-evaluated Also, see 
Respomee MMC.2 


The amalyes of potential effects os the sorthers fur seal hes bees re-cxamumed and found to adequately 
reflect the rusk represented by thes sale to as population While the DEIS identifies potential risk to range 
from low to hugh, a commderamon of the likely sumber of spills and spill rate suggests that the potential 
overall eflect would be moderate. Ths comctumos = supported by recent amatyus of fur seal census dais thai 
fails to find a mgmficamt comtimuang decime wm the populamos smce 1981 (Yort and Kozioff, 1987), as well as 
receat iformanos (Rages aad Dayica 1990) suggesting that young fur seals depart the Bering Sca primarily 
through Alcutias passes other thas Unumak Pass (.c_ further west than previously assumed) and. thus arc 
leas likely to expernence od spills than previously assumed This information has bees added to Section 
IVBle. 


Reapomes Mic 4 
A discussioe of the sea otter has been added to the EIS. as dicated ws Respoose FWS.5 


Acampo. MMC 5 


lt = MMS policy that mitigating measures are not adopted as part of the proposal at the FEIS stage bui are 
teh as a Secretarial decision af the subsequeat Notice of Sale stage |i uw the responsibility of the EIS to 
demonstrate the possible covwoamestal matigaios offred wah such oppoms Ai the tume of decasson. the 
Secretary = wformed of the recommendaty 4s of af) commenters 


The MMS bebeves thet s matigating meas we describung posticase research aad monsoning respoasitnhies of 
the MMS Regoaai Esvroamental Stedies ‘vogram = sot werramted Sectios 2 a)(b) of the OCS Lands 


Ac grants the Secretary of the Lotenor the following posiicase research and moasonng responsibusucs: 


(D) Subsequeat to tbe leasing and development of apy area or reguon, the Secretary shall conduct such 
addutsomal studies to establish cemronmental unformanoe as he deems necessary and shal) momiior (he 
buman manpe, and coastal covwonmenis of such area or regon w a manner designed to provide 
data for tbe purpose of idenutyung any sugmficamt changes ws the quality and producumty of such 
covronments for establishing ends w the artas studhed and monitored and for desagning 
expenments 10 wdentity ube causes of such modufied form as the Secretary comuders appropnaic. and 
Stating hus reasons therefore All such correspondence between the Secretary and the Governor of 
such proposed program when d u submutied to Congress 


is a legal requiremeat currently w place and conmudered part of the proposal (see Sec [1.G.1. of this FEIS) 


lp addition, NMPS has renewed the proposed sopulations aad [TL's w relationship to the Conservauion 


Please refer to Respomse MMC-2 comcermarg une Steller sea ioe and ues cOmsultauion Lp 


The dicated statement notes thet yease) traffic w likely io have ap insignificant eflect on ihe porthern fur 
Seal populavom 4 dantymg statement has bees mserted w the base case anabvus 


6t-A 


As wdacated im Secuoe [VA 1c(4), the expected meas sumber of exploramos oil spills would be 077, 130 
and 103 spills of 1,000 bbi or greater for the base, ngh, and cumulatwe cases, reupoctvely. Because be 
expected aumber of spulis @ very low, a0 ou spalls were assumed to occur during cxptoraboe acumucs for 
analyss purposes. The EIS docs udhcate that manor operstona! spills could occur as a result of exploravos 


The Secuce I discusssoe « a summary of the expected effects for the base case A full duscusmos of od- 
spill effects os the bowhead whale wu fousd # Secnos [VW B2f 


The Secnoe 0 discusmon us s summary of the cxpected effects for the base case. A full discussion of the 
effects on the night whale is found w Secnoe [VB2{ The effect level has been ramed and a range of effects 
from very low to ngh uw stated, see Respoase MMC-1 


Ths cuecers » addressed w Response MMC-5 


The Oneatatos Program supuianoe actes that the program shall be formeiated to ensure thai personn! 


supulanoa is sddnon, MMS prefers to have as mach of the program es possible prescated ws posit 
scemmen ends Geanatonn, Gano ann tattade 0 Gamndon of quadtiien Gun elidia bo tagannd ter flare cangly 
wuh the wilde protectioe lew 


The effectrveness eveluanas of the Ormatatos Program has bees amended to wclede NMFS reguisiions and 
gdehmes Also, the semtence *_comphence oath aw. aed boat treffx recommendstions acer haviou aces 
and merme mamma concestretions = anctly vodumtary_“ hes bees deinted from the evajusticn 


Sumce thee NMPS bentageca) opamoe omy adtresses opee-water condipom, monsonag for bowbead whales u 


Qol mecessary wmce they are oot uw the sake aca during the summer If exploramoe u proposed for winter 
actewuues, further secnoe 7 comsuitatice with NMPS will be required (see Informsuoe oe Bowhead Whaics 
and Winter Explorauoe Sec IT)  Sesce ths Supulauoe addresses codangered whaies we commder if 
wwappropnate to mseri other spenes w thus speafk supulsioe The monworing requirements for “other 
manne mammals’ as suggesied, will be obtauned by tbe leasocs whea they obtain wadental take regulations 
and letters of authorzauce from the NMPS and FW (see response NOAA-7). Also, the current mitigating 
measures will be rewicwed and revued where accessary to umciude apy recommendations from the 
forthcomung amended thologcal opumos from the NMP to protect Steller (northern) sea bons. 


The MMS does sot bebeve i uw necessary to comsuk with the Bering Sea Biclogocal Task Force concerning 
the cadangered nght whale and Supulanoe No $—-Protecnos of Eadangered Raght Whales The MMS 
consults wih NMPS, pursuant to Secuce 7 of the Endungered Speacs Act of 1973, to determine whether 
speaes lsied as cadangered or threatencd may be jcopardized by the proposed acuon Based on the 
reasonable and prudent alternatives of the brologscal opumoa, usued by NMFS, MMS developed the 
Protechos of Eadangered Rught Whales sopuisuon As mdicaied w the stipulation information obtained 
from the program shall be pronded to MPS and w consultanoe wth NMPS, MMS will determine what 
acuons, ¢ any, will be necessary to evoid a taking of ght whale from lease operauons Because of this, if is 
Sot necessary to consult the BTF wm regards tc the nght whale. 


Response MMC 2) 


The MMS's Nouce to Lessees and Operators (NTL) No. 85-2 incorporates NMPS's Bering Sea Biological 
Opumons gusdelunes to vesse! and aurcraft operators whach are offered to beip avond potental harassment of 
cadangered whales The NTL No. 85-2 « addressed to persons bolding or acquiring OCS leases in the 
Berwg Sea It reflects the MMS mierpretanoe of reasonable and prudent alternatives and recommendations 
im the NMPS Bering Sea regoe-wide brological opumos. These measures advise lessees of bow preliminary 
acumucs should be comducted s0 as not to yeoparduze the comunued custence of endangered whales 

lp addisce Appeada C har been expanded to unclude the Bering Sea regoon- ede pom, and tbe 
siepems Sets tein 2s sta oe ec ate 
wachude » discusmos of known Steller sea bon rookenes aad heulout areas of concern Also, the [TL on 
Areas of Special Brologcal and Culrural Sensutvty has been expanded io unciude Sielle: sea lion rookenes 
Reapoase, MMC 2 

The text hes bees changed ic wchude Sieller sea Lome 

Response MMC 23 


At the evel of duscrumunaiioe of potenual OCS effects curremty = emstence, t u not likely that a difference 
of a few tems of thousseds of wairus im 2 populatioe estimate that most agree caceeds 200,000 would result in 
ougmhcam macaicuianoe of effect |e fact. mterpretatos of survey results io arrive af a eccurste estunsic 
of the Pacific walrus populance often « cited sn perustest problem (cg. Scase and Chapenss is ‘catfer 
a However, we heve revised the wairus populatos estimate to refled more recent mterpretations. 
‘Response MMC 24 

The sorthere fur seal descripuce has bees updated 

Responses MMC 25 


Please see Response MMC-2 and EPA-7. 


The text has been amended to reflect more recent population estimates for the bowhead whale. 
Response MMC-27 

The text has been amended to reflect this comment on humpback whale populations. 

Response MMC-28 

The text has been amended to reflect this comment on right whale population estimates. 

Response MMC-29 

Post-1985 subsistence fur seal harvests on the Pribilof Islands took considerably fewer animals than the 
number of seals taken in 1985. See Response OG-29 and the added text in Sec. IVB.2j.(1). Using the 


subsistence harvest on St. Paul Island, where the largest fur seal harvest takes place, the post-1985 harvest 
has been 1,299 in 1986, 1,710 im 1987, and 1,145 in 1988 (Zimmerman, 1988). 


Response MMC-30 


The data on bowhead whale harvests in Tabie [I]-21 have been updated. Comparable data on walrus 
harvests are not available according to the community listing shown in Table [I-22 (Table III-23 addresses 
another topic). As a means of updating these data and perhaps expanding on the scope of the harvest 
perspective, reference is made to a recent account which includes Soviet as well as Alaskan annual catche: of 
walrus through 1985 (Fay et al, 1989) as follows: 


Year Soviet catch Alaskan catch Total catch 
1976 1271 2,989 4,260 
1977 1,461 2377 3,838 
1978 2,120 2,224 4,344 
1979 1,526 2,745 42 
1980 2,653 2,900 5,553 
1981 2,574 4,096 6,670 
1982 3,569 2,809 6,378 
1983 3,422 2,413 $,835 
1984 4,286 5,986 10,272 
1985 4,306 4611 8,917 
Response MMC-3) 


Most oil spills are caused by human error rather than environmertal factors (Gulf Research and 
Development, 1982). However, a study conducted for MMS by tae Futures Group and Environmental 
Research and Technology, Inc. (1962) was unsuccessful in deriving any valid statistical relationships for 
predicting the occurrence of major oil spills from a specific cavse, including the type of environment. The 
MMS tanker spill rates are derived from a worldwide database (temperate and polar) and show a similarity 
to Cook Inlet spill rates. Although MMS spill rates for platforms and pipelines are derived from OCS 
regions in temperate climates, they too show a similarity to Cook Inlet spill rates. Although Cook Inlet is not 
a perfect Alaskan analogue, it is the only available Alaskan offshore database with enough data for statistical 
analysis. Preliminary spill analyses of other Alaskan regions is currently being conducted. 

In addition, MMS spill rates are based on Bbbi of oil produced or transported. The exposure variable is not 
distance but the amount of oil produced or transported. The oil-transportation risk is determined not by the 


5 


distance traveled but by the amount of oil produced or transported. 
Response MMC-32 

This concern is addressed in Response MMC-2 and EPA-7. 
Response MMC-33 


A discussion of the Section 7 consultation process and resulting biological opimions and recommendations is 
presented in Section TV. The potcwtial mitigating measures (stipulations and Information to Lessees) 
resulting from the bioiogica. pus due to Section 7 consultation with NMFS and FWS are presented and 
discussed in Section I. 


It is MMS policy that mitigating measures are not adopted as part of the Proposal at the FEIS stage butthat 
they are left as a Secretarial decision at the subsequent Notice of Sale stage. It is the responsibility of the 
EIS to demonstrate the possi eovuronmental mitigation offered with such options. 


The MMS’s consultation efforts with NMFS regarding the Steller sea lion are indicated in Response MMC- 
2 


Response MMC-34 


In the base case, all produced oil would be transported to US. markets using offsbore-loading technology in 
conjuactvon with oil tankers. As a result, no port calls would occur and no in-port spills would occur in the 
Bering Sea. i the hagh case produced oil would be transported from the platforms to an oil terminal on St. 
Paul Island vie « 320-mi pipeline. At the terminal, oil would be loaded onto tankers for transport to US. 
markets. in the high case, in-port spills could occur at St. Paul Island. 


Table iV-3 indicates that .43 tanker spills of 1,000 bbi-or-greater and .19 tanker spills of 10,000 bbi-or- 
greater are estimated to occur import for the high case. The number of high case in-port spills are not 
included in the mean number of transportation spills indicated in Table IV-3. Although in-port spills are not 


included in the high case simulations the probability of an in-port spill occurring and 
contacting St. Paul Island was calculated for 1,000 bbi-or-greater and 10,000 bbi-or-greater (Table IV-4). 


The high case analysis has been modified to consider the effect of in-port spills on water quality, marine and 
coastal birds, and pinnipeds. Other resources would not be affected by these spills. 


Response MMC-35 


Table IV-15 indicating marine organism sensitivity to seawater-soluble-petroh fractions, and subsequent 
literature cited in the EIS were both included for comparison and to show variance in test results among 
researchers. 


Response MMC-36 


Slick size is determined from a worldwide statistical database of oil-spill incidents. Stepwise, multiple lincar 
regression was used to determine which factors were the most accurate predictors of slick size. The main 
parameters are volume of oil, wind speed and wave height. In general, oil concentration in ppm is greatest in 
the upper m and decreases with depth. Most oil is in the mixed layer, above the thermocline. The mixed 
layer will generally move in response to the winds. 

The text in the EIS has been amended to more clearly specify the location of walleye pollock eggs and larvae 


in the water columa in relation to an oil opill. The estimated loss of walleye pollock was based on a Navarin 
Basin density of 50 eggs/m’ at depths of 13 to 300 m (Serobaba, 1967). Pollack eggs are generally found at 
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depths greater than 13 m and not w surface waters. 


The sublethal and lethal effects of oil im the water columa below the discontinuous area of the surface slick is 
considered in the analysis and is contained m Sections [V.B2c(1) and [V.B2c(4) of the FEIS. Given the 


negligible lethal effect of a very large od spall to Navarmm Basin groundfish populations, the sublethal effects 
would be even less. 


Response MMC-37 
The suggested changes have been incorporated. 
Response MMC-38 


As the comment notes, walrus are likely to be moving both into and out of the area of a spill (10,000 bbi 
rather than 100,000 bbi spill used as an cxample); thus, there still would be some “mean” oumber present in 
any grven arca. Likewnse, we cam only estimate a mean spill arca and spill movement since the spill pout 
locatioe and prevailing weather conditioes causing ts dispersal are based on probabilistic models and 
regional weather records. Thus, the cstimate of amumais affected is based upon mean values of the variabics 
involved, and, as such, may represent a relatively crude but probably not a minimal estimate. Additional 
walrus could be disturbed by any comtaimmeat and cleanup activities that took place, though this probably 
would be extremely localized A statement concerning this type of activity has been imserted. Likewsse, 
affects on walrus food could occur if oll became sufficiently mixed through the water column to reach the 
favored prey (clams) im the beathic habuat. A statement acknowledging this potential has been imserted. 
While Graphic 2 cuties the “areas of abundance,” « should not be assumed that walrus are cqually 
abundant throughout the indicated area at all mes of year. However, smmce the map does not clearly 
discriminate arcas of highest density cacept im a general way, the indicated text statement has beca revised to 
more accurately reflect the seasonal distribunon. 


The indicated sentence has been revieed to more accurately reflect the uncertainty of applying this statement 
specifically to the sorthera fer seal It should be noted that because of the fairly frequent daily air service (0 
the Pribilof Islands, i is likely that at least those anmmmais on rookeries nearest the airstrip have habituated to 
amcraft overflights. Section [VB has beea revised to address the potential effect of any oi-spill-cleanup 
activity. Receat analyus of fur seal ccasus data failed to find a sigmificant continuing decline in the 
popalation since 1981 (York and Kozioff, 1987); at preseat there is little evidence to determine whether this 
relative stability is due to an imability of the population to “recover” to previous levels or that the carrying 
capecity of the caviroament has declined to the curreat level This information has been considered in 
concluding a moderate effect for the base case (sot low as noted in the comment) as well as a high effect for 
the cumulative case. 


Response MMC-40 

The text has beea revised to address the concern for sea lion oi sensitivity. 
Response MMC-4) 

A reference providing the basis for the statement has been imserted. 
Response MMC-42 

The text has been revised to reflect this concern. 


. 


The discussice of effects on marine mammals for the high case have been modified based on the comments 
concerming the bese-case analysis. 


Resporse MMC-5) 


Table IV-4 indicates that the probability of a spill occurring and contacting St. Paul Island within 30 days is 
56 percent; the method used in determining this value is explained im the paragraph preceding the tabic. 
Basically, the probability of oil-spill coma: is less than 100 percent because the probability of spill 
occurrence is less than 100 perceat because if a spill did occur im port there is little chance that it would not 
contact the wslaad. 


. 


A statement incorporating the potential for additional helicopter flights during any oil-spill-cleanup activity 


i 


It may be unrealistic to expect the fur seal to “recover” to population levels of the 1960's if, for example, the 
ing capacity of its habitat has deciined, whereas the loss of a certain percentage of the population to an 
ou spill may sumply require a certain period of time for recovery if the spill has not altered the carrying 
capacity. Thus, these may be two entirely different situations (the former, a result of more or less permanent 
epviroamental change to which the fur seal has respoaded wah a mew equilibrium population size; the latter, 
a temporary reduction of the populatioe that will be replaced by recruitment) and it would be inappropriate 
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to compare them li showid be soted that the followmng scmtemce motes that « maght take 30 years for the STEVE COWPER, GOVERNOR 
populanos to reach a sew cquiibram 
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Cear Pr. Powers: 


SUBJECT: DRAFT ENVIRONMENTAL IMPACT STATEMENT 
OCS SALE 107 - FAVAEIN BASIN 
STATE I.D. PO. AK9CO0S52210/F 


Thank you for the opportunity tc review the Department of the 
interior's (DOI) Draft Environcer.tal Impact Statement (DEIS) for 
the Navarin Basin Cuter Continental Shelf (OCS) Sale 107 planning 
area. Cur comments focus on the lease sale configuration and the 
proposed mitigatizns measures. 


The state hus ccnais*ently supported environmentally sound 
So and developmefit cf-the Alaska OCS. The first step in 
achievirg a proper talance betweer OCS develorment ané 
ervircnmerntal protection is tc appropriately schedule and 
configure lease sales. The state recommends adcption cf 
Alternative VI, the Five-Year “Leasing Program Highlichte¢ Area 
Deferra:. We elsc recommend that the DEIS include additional 
mitigaticn measures -consistent with Salee @3 and 124 sed 
mitigation measures. To ascist Minerals Management Service (MMS) 
in-its planning process fcr the proposed Sale 107, we have 
preparec the atteched cciments describing cur recommendations in 


ecre detail. RECEIVED 


JUL 16 152) 


REGICN/L DIRECTOR, ALASKA OCS 
Minerzis Marayament Service 
01-A2SLH ANCHURAGC, ALASKA 
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If ycu have cuesticrs cencernin¢e these ccrrerts, pleese cail me 
at 5€1-613:. 


cc: 


fincere:r, 


SAR LOI 


Elizabeth A. Bensor 
Proicct Review Cocrdinator 


Lance Treskv, ADF&G, Anchorage 

Mike Wheeler, ADEC, Anchcrace 

Gavle Bercer, AIFP/Létai, Fairbanks 
Kris O'Connor, ADNF/DOsG, Anchcracse 
Darcy Richarés, A®CREA, Anchorage 
Diane Wilde, AZDCRSA, Sané Point 
Chuck Decrer, ESCRSA, Unalakieet 
Deborah Gilcres+, Bethei 

Scott Janke, BBE, Naknek 

Sue Flenshurs, PECRSA, Dillingham 
Schr Oscar, Cenaliulriit CkSA, Eethel 
Linde Freec, KIB, Kodiak 

Polly Prchal, Nome 

Vern McCorkle, St. Paul 

Randall Weiner, TFA, Anchorage 
Fancy Nainwright, Anchorage 


EXCLOSURE 1 
STPSP CP PLAST. CGI: ob 
DFAPT ENVIPOBMPYT+i IFFACT STATELENT 
CCE LEFSE SALE 1C7 
NAVAPIN BASIN 


The setete reecurce agencies have reviewec the Sale 1C7 Praft 
Envircnmental Impact Statement (DEIS) arc have develcreé the 
following comments and reccmmendaticns on the lease sale 
conzigu>a*icr. cr¢ prepcesed mitigating measures to assist M¥S 
anc DOD in their planning efforts. Face-specific comments 
or the DEIS are also included. 


LEASE SALE CCNFICCFATICE 


The sta=2 secommends the adopticn cf Alternative V?, the 
Pive-Year Leasing Program FEichlighted Area Deferral. 
Acccréine te the DEIS (pace II-25), the arez to be deferred 
unger this alternative has very lew Fvérccarben potential, 
anc ceferral of the acreace was previcusly agreed upon bv 
the oil incustry, fishing industry, Alaska Native community, 
ané envircnmental orcanizaticrs. Adoption of Alterretive VI 
ic consistent with the state's past pcsiticn that lease sale 
cfferings focus on areas <f industry interest, and that the 
least envircrmentally sensitive areas te ccrcidered for 
leasing first. 


MITIGATIFG MEASURES 


The state supports adoption cf the Etigulations and 
Informetion tc Lessees (ITL's) presented ir the~ DEIS. 
However, the measures idertified do not include all cf the 
stipulations and ITL's implemented for Navarin Base Sale 83. 
We recommenc that MMS implement the relevant fale 83 
measures for Sale 107. Sale 83 mitigation measures that are 
mnct incluced in the DEIS, which are or appear to be 
applicable to Sale ‘'0” are described below. These 
stipulaticns and ITL's are quoted from the Sale 3 Fotice of 
Sale. 


In addition, we have reviewed Stipulation 6 in the DEIS and- 
have several recommendaticns ‘cr revising this stipulaticn 
tc ke consistent with the new stipulation proposed for 
Beaufort Sea Sale 124. 


Peccemended Additional Stipulations: 


1. “Subsea wellheads on temporary abandonments or 


suspe-cec creratiors that leave protrusicis above the 
seafloor are maicr harerés tc fisheries. They shall, 
as eppropriete, ke protected in such a manner re te 
a@liow commercial fisheries <rawling cear to pass over 
She structcrer withevt snaccing cr ec*herwise camecing 
the structures or the fishing yerer. Latitude and 
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lencitude coordinates cf these structures, along with 
wate> Gepchs, skall te submitted so the Resicnal 
Superviscr, Fielé Cperations. To determine tte 
coordinates cf such structures, the lessee shall use 
state-of-the ert revigativn systems with accuracy cf at 
least plus or minus ifC feet at z0C miies.” 


Reccmmended Additicrc* “1u“urmaticn tc Lessees 


"lessees are acvisec that the State of Alashe mer 
review the iessee's censistency certificeticr 
accompanying oii spil! contincency plans specifically 
for ccrsistency with the State's coastal zone 
management program ané may not acree with the lessee's 
certification of consistency for those flere tncer 
secticn 3C7(c) (3) of the Ccestel Zone Management Act 
unless thew are adequate to ensure consistency with the 
State's program. The State hes acvisec the Minera:s 
Manacsement Service that this State review ill ccrsicer 
the use cf best available en¢ safest technologies fcr 
operating in the SGavarin Basin envircrmert, enc 
develcoment of contingency plens ir the event cf an oii 
well biowout, including relief well plerr, cnc the 
lessee's ability to timely initiate oil spill recovery 
operatiors, as recuired by applicable U.£. Ccast Cuerd 
or state regulations, utilizing, tc the extent 
necessary ané prudent, pre-st cleervp ecuipnent 
While not a part of the review cf en inéividual 
lessee's plan, the State cf Alaska caintains that it 
met recuire an industry oil spill cocperative in créer 
to establish sufficient capability tc detect, contain 
ané clean up spilled oil before it e@vrersely impacts 
the State's coastal zone, if such requirements are 
consistent with authorities vested in it uncer the 
Coastal Management Act. The Department of the interior 
agrees to coordinate with the U.S. Coast Cuerc's 
technical review of each ofi spill ccertingency plan for 
the Leese erea, taking into account any views erpressed 
by the state." 


"To accommodate the State coastal sone management 
policies and to ensure that eé¢itional protection is 
provided on those blocks located near the sensitive and 
biologically productive areas near the Bering Sea 
Wational Wildlife Refuce, St. Matthew Island, anc the 
Pribilof Islands, the Depertrert ctf the Interior will 
consult ané ccerdinate with the State recercine the 
methce of transportation ané the siting end location cf 
cil trensfer, storage, an¢ lcadine ‘facilities tc te 
utilice@ by lessees during prefrcticn cr their ivases. 
The Manerels Management S4s-ice s«nticipetes that the 
fer+e will also review develicprent anc procucticn plans 
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and pipeline right-cf-way epplications for consistency 
with <he ftete ccastal managerert ¢rocrem pursuert tc 
section 307(c)(3)(B), the state srecifically reserves 
the right tc Cisagree with the lessee'r certificaticn 
ef consistency for thw iessee's pians fcr development 
ere ereevcticn or piswiine right-of-way aepplicaticns, 
cr tc seccemend inclusion of stipuleticrs that will 
ersure that the transpcr<aticn, storece, and loading of 
ereeccee cil is consistent with the State's ccastal 
rerecement progras.* 


"Portions cf the lease area may be sub+ect +c mass 
movement (slumping) of sedciment. Emplacement of 
piatforuc cr serfloor wellheads for the precuction or 
storage of oil eré cas will not be allowed on those 
portions cf any bticck cr bicéing unit which may be 
subject tc mass mscverent of sediments unless cr until 
the lesse+ has demcretrete¢ tc the satisfaction cf the 
PSFC that the potential for mass movement of seciments 
Goes not exist cr chee structures can be safely 
Cesicned to withstand such mass mcverert ct the 
prcpcsec locaticn of the str-ucture. 


Basec on all shalicw hazarés Gata available tc the 
Minezals Managerert Service, a list has been prepared 
which identifies lease blocks which have the potential 
for slope instability. This list is available from the 
Regional Supervisor, Field Cperations, Alaska oOcs 
Cfifice. Adeguete ¢etea to assess all blocks for this 
lease sale ere met available. However, there is 
evidence of sicpe 
seciments.” 


"Lessees are advised that the orientation program, as 
required by stipulation no. 2, should be desicned to 
incorpcrate the views and cof.cerrs cf local individuals 
and communities. Lessees should provide opportunities 
to local individuals, organizations, and governxents, 
including locai ccestal districts, to participete in 
development cf the environmertal training programs.” 


“Lessees are advised that exploration, development, and 
production activities may directly ané indirectly have 
significant social and economic impacts on local 
incivicuals ere communities. Lessees are encourece¢ to 
censult with -local indiviérels, croanizations, and 
ecverrnments, including local coastal ¢istricts, to 
sdentify direct scciel sm evccremic§ impects of 
expicscticr, Cevelcprent, and producticn activities 
pricr tc undertekire there activities. Lessees are 


encourccec te comsult with and ernt-<r intc scorerrerte 
with lecel individuals, creenircoticns, anéd governments 


instability in the Solocens | 
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tc compensate for direct ané indirect sociel end 
econczic impects << e:plereticr, Cevelcpment, and 
ereeucticn activities. Lessees are ecvisec thst this 
mey include among cthers, suppert tc, cr provisicn of, 
local ccmmunity recreation facilities, mente] hezclth, 
@rug anc aicohc!l ‘rertmert services anc facilities, or 
community safety cerrices, and capital isproverent 
projects.* 


é. "“Estreme exvircnmertal conditicre rrv resclt froez the 
combination of deep waters with pack anc floating ice, 
hich pctertial for ice accreticez cu structures, and 
severe wave heights end velocities shat cccur in the 
Geveric Basin. lLessees are acvisec shat erelysis or 
the technological capability of ary ¢riliing structure 
cr @rilline ship to withstandé ccréitions fcuré ir the 
Basin is of concern to the Stete eré will be considered 
in its review cf exploration 4:¢ frocccticr plars.* 


Reccemencec Rev:sicns to Existing Stipulaticns: 
Stipulation 6G. This 


proposed s<ipulction on oil spill 
Tespexse preparedness does little rcre than restate oil 
spill response measures currertly in existerce. Oil Spill 
Contincerncy Plane (OCS?s} must already te submittec and 
Grills are already requirec uncer feceral reguiations. The 
only new requirement in this setipuletion is that drille rvet 
be ccnéucted under reslistic conditions (inciuding 
scli¢-ice, open-water, erc broken-ice}), and must include 
Gepioyment cf cnsite response egquiprert arc edd¢iticnal 
cooperative equipment identified in the OSCP. To strengthen 
this stipulation, the state sugcests the fclliowing 
additions: i} prior to Grilling in oil and/or gas bearing 
strata, the lessee must adequately demonstrate response 
preparedness fcr these conditions that may occur during the 
pronosed Grilling schecule. The intent cf this condition is 
that if drilling wtll occur during troken-ice conditions 
ther the lessee must adequately Cencnstrete response, 
preparedness in broken-ice conditicrs; if Crilling will 
occur during open-water ané broken-ice conditions then the 
lessee must Cercnstrate response preparecness in both 
open-water and broken-ice conditions; 2) if a lessee fails 
to adequately demonstrate response preparedness for a given 
ccnéition (sclid-ice, m-water, or broken-ice), then the 
Grilling cperation shall not ccntirve Curing that given 
coréiticn until such time as inefecuecies in the response 
preperecrecse ere ecdressed; and 3) the cecision on whether 
or not a lessee successful.y passes a spill drill shai: be 
made by a committee ccmpcsec ct rerresen*atives from fecere] 
anc state ecercies currently required cc review the CSCF. 


- 
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The state alsc aévises DOE that efciticrnal mitigation 
measures will iikely be necesecr: if the hich case scensric 
is ettzcirec. Under this scenaric, the OCEiS predicts 
mocerate impacts on nesrl; e1. species cf garine mamcals, 
anc a hich impact cr fur seals. Several of the species that 
woulé be ted are alrea¢y reccced cr declining, anc are 
officially listed as Ccepletec, shreatened, or endangered. 
The level cof impacts predicteé to these species urcer the 
hich case scenario would te unacceptatie. <n the event this 
scerrrio if ettained, addciticral sfiticaticr feestres 
necessary <=c Ginimice impacts to smerire rerzcis couid be 
evelvatec in the EIS tha: is recvired preceding field 
Cevelcpmert. 


GENERAL CCHMENTS 


1. The DEIS presents three eryplcration and d¢evelcprert 
scenarios for Sale )f" ‘‘.a., the low case, base case, 
an¢ high case). Overall, the levels of predicted 
impacts tc merine marmals ‘e.g., low, moderate, end 
high) for the varicrs rcerarics appear reascnable. 
Bowever, the stete cuestivuns the rationale supporting 
many cf the conclusions that are drawn. In several 
secticns o= the DEIS, it is assumed that impectse cr 
marine mammais will be cinimired because these species 
ostensifly cccur at low densities or are distributed 
throughout the Wavarin Basin. Eech species of marine 
gammai has « Cistribution that is inflverce¢ ty a 
variety of bivlogical ané prrrical factors, such as 
foce evailability and sea ice characteristics. Dve to 
limited research in the Nevarin Basin, impertant marine 
mammal habitats, and the factors that make these ereas 
important, have nct beer fully documented. The DEIS 
frecuertly uses the lack of complete information to 
support a conclusion that marine mammals are not iikely 
tc be affected by oil spills and other sspects of 
cffshore exploraticn anc dceveloprert. This is 
inappropriate, particularly in light ci impacts to 
rerine mammals that are be éetermineé fer the 
Exxcn Valdez spill. The Firel E25 should provide 
Fetter " justification for the precictec impacts to 
Gaurine mammals for each of the Sale i0? ccenarios. 


s. With respect to the cumulative impact analysis, the 
state believes that the DEIS underertiretes potential 
impects tc garine mamais. The cvrrletive impact case 
ircéicctes that there is a 69 percent charce thet an oil 
soill cf 10,000 barrels cr creater wiii cecer in the 
Tcrire Sea ‘page IV-B-138). If ever ¢ spiii cocurs 


rear Unamek Fass, major impacts on terere] species of 
rorine varmals are likeiv (e.¢., ivr ceels, sea lions, 
seals). =n acditicor, 


rré rertecr curr letive 
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impacts on bowhead ané belece wheles shculd be ranked 
as pccercte to high. These cetaceans wirter in the 
Bavarin Basin, and will be exposec tc Cuter Continental 
Shelf ‘OCS) activities throughout their renge. ; 


The DEIS also fails to ackuculecce that the Steller sen 
licr hee heer listed as threaterne¢ uncer the Excercered 
Species Act (ESA). This species wes cesignated 
threatened under an emercency rele cr April £, :990, 
arc a firal rule will be put inte plece by Cecexter 
1990. ALi sections of the Final Eis acdressing marine {01 
pammele sbhoulé reflect the threecenec status of the 
Steller sea lion. The Finel ETE shcul¢ ais« indicate 
wheiher the regcireé fecticn 7 censultatior with the 
Fetional Marine Fisheries Service hes been initiated, 
en¢ Few that may afficot Sale 107. <n acéiticr, the 
stipulations or other witicating measures required to 
cin.cice aimpects cn Steller ses iions chccli¢ te J 
idextifieé ané discussed. 


j 


nedcitionally, the DFIS does rect ‘fully reflect the 
cignificance of crab resources enc ‘fisheries in the 
Meveric Besin. Some sections of the DCEIS (e.¢., Fage focun 
TV-B-32) indicate that the blue king crab is the major 
species of commercial value in the sale wicinity. It 
should be noted that Chicnoscetes cziiic Tenner cue is 
also an irpertant species, a6 supports a signiticert 
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The Sale 107 area generally corresponds to the Western 
Subdistrict cf the Bering Sea, designated as the trea 
west of 173 degrees vest lenrcitude. In 1989, the 
Baticre! farine Fisheries Service documented arees of 
high abundance of ¢ lio south and west cf St. 
Matthew Islanc ir stern Subdistrict. The 19F9 
total harvest of Cc. jlic in this subdistrict was 45 
millicn pounce; valve of the catch was 
estimated at over 33 miiiion dollars. - 


Porticns cf the DEIS also downplay the importance of C 7 
bearer Tanner crab ané reé king crak, presumably 
ause of the relatively low abundarce of these 
species in relation to historical levels. It should be [ogi 
notec that TE stocks in the Bering Sea have 
increased in sce in recert years, and t’> current 
éepletec status of red king crab stccks ¢ces not 
diminish the historical impertence cf this species. a 


Future increases in these species en¢ ertansicn of 
relatec fisheries is certciriy peesibtle, but received 
little c**erticn in the DEIS. If commercia2i quentities [°* 
of ofl are discovercé ir the Faverin Easin, cil field 


cevelcrmert ard producticn activities wiii occur over 
the next several decades. Ccnrectentiy, the Final EIS 
shouic fully ccnsicer the fishezsy recscurces ard harvest 
ectivities that could be affectec by fale if? over that 
ertire timeframe. ; 


PAGE-SPECZFIC CCYYENTS 


1. 


Steller sea licr créer encangered and threatened 


Table S-1: Thie table shcul¢ te revise tc incluce the jog. 
species. 


P 2-25 Perecra 4 (and elsewhere ia the 
report): "Stellar sea licn” sheulé be changed to 
“Steller sea lion.” #déitionally, the Steller sez lion |°* 


shoulé be included in the discussion of endangereé en¢ 
threatenec species. 


=--i7: The summary of potential -) 
case (i.e., 60 MeEtls) and base 
cere fi.e., 450 MMbbls) scenarics «are at least 
partially based on the agecepticn that exploration 
activities will be limited to the ice-free rericé. Por =e 
example, paragraph € on pace <==-5 references this 
assumption, enc ther discounts any potential effects of 
exploration activities cr towhead and fin whales 
mt bo ong these species cccur in the sale area éurire the a 
rt. 


Conversely, the DE-S also states that explorat: 
activities may be pessible during the winter ice seeron 
with drillships usin¢e icebreaker support (e.g., 
page Ii-4, peracraph i}. Unless exploraticn activities [060 
are going to be limited to the ice-free season through 
restrictions or other regulatory measures, the DEIS 
should be revised tc assume year-round operaticns in 
the cssessment of potential impacts. y 


age IIi-3i: The wording of potential Stipulation Ke. 4 
es t pipelines are the preferred methc¢d cf 
oil transportetion. This seems inconsistent with the | °°” 
DEIS scenario that cffshore loading will be the likely 
mode of transportation. The Final EIS should clarify 
this apparent discrepancy. 


: The discussion of 7 
An PU-ation estimates from the 
literacure ané implies that these estimates re‘lect loc» 
current abuncance. This ig ne: appropriate considerire 
thas mary cf the estimetes are 10 to 15 weer. old and, 
in most cases, there ic ne reasen to believe thet the 
pefuletions suve remeined stable. This porticn cf the 
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DETS should be revised *c more cieariy indicate when 
the population estimates were mace. 


zace TI=-22: The 1980 populatior estimate for walrus 
Shculc Fe revised +o reflect more current informetion 
contained in Marine Mammal Science 5:17-28 (1989). 


Paces Iir-24 threugh III-25: The infcermeticr previced q 


on Steller sea lions is cutcatec. This species shouic 
be inclucec with endangered and threatened species, and 
current infcrmaticn cn numbers aré pecrvlation trend 
shoulc be presented in cGetail. 


Page <="r-24 Item c: The cécerc sentence in this 
secticr: couic be interpreted tc mean that ccmmrercial 
sélmcn fisheries, cther thar these occurring in Bristcl 
Bay, are relatively minor. This section skcuic Le 
revised to reflec= that westerr Alaska commercial 
salmcn fisheries are significant contrifttcrs to the 
local economies in which thev ere found. 


Page III-34, Item d: It smoulé te noted that the 
elesz Isien¢ herring fishery is no longer a 
subsistence crlv fishery. 


Pages II2%-39 throuch Iii-49: The discussion of 
subsistence uses irccrpcrates information contained in 
the Finai EISs for North Aleutian Easin Sale $2 ane 
Norton Basin Sele iC0. Much of this informaticn is 
relevant to the WNavarin Pasin Sale 107 propesal, 
however, it should be notec that more current 
infermaticn is available on some aspects of subsistence 
resource use. For example, the ADF&G, Pivision of 
Subsistence, has conducted subsistence herring harvest 
surveys in communities in the Yukon-Kuskckwim Delta 
recior.. The findings of these surveys are summarizec 
in several ADF&G technical reports. The Division of 
Subsistence has aiso develcred mere currert estimates 
cf per capita subsistence harvests for some cf the 
communities in the study area. Mcre current population 
estimates can ke obtained from the Alaska Tepzrtment of 
Lakcr. © Such information shculé be reviewed and 
incorporated intc the Saie i07 Final EIS, as 
apprcoriate. 


Table III-13:- The state recommends revising the 
follcwing lccai sane ccllomvial terms used in this 
table: 


Eerrire - cherce to “Facific herring.” 

Fing salmen - change tc “chincck salircr.” 
Silver calmer - change tc “eche zalmer.” 
leche fish - change tc “burkct." 
Pike - chance to “northern vice.’ 
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Fox - change to Arctic fcx.’ 
Rakbit - charce to “tundra hare.” - 


Table III-21: More current bowheac whale harvest 
ate is cvdiiable through the Alaska FEskimc Whaline 
Commission, and shoulé be inccerporated into this table. 


Pace =V--R-5C: The discussion of Stelier sea licns 
shou.¢d se ccrrected and expanded. At < rinimum, the 
tclicwirg points shculd be adéres-ed: 

a. Not all sea iicns in the ice front are males; 

b. The statemen+ shat adult sea licns are relatively 
insersitive tc coil contact should be explaired; 

6. It should be nected that there is a sea licn 
rcokery cn Walrus Island in the Prikiicfs, which 
ccuidc be effected by Sale 10C7; 

a. The CEIS implies that the decline in ftelier sea 
iicns kas been restricted tc these earimals 
eccurring in the eastern Aleutians. This is 
incorrect. Murmbers cf Steller sea lions have 
Geclined throughout the Gulf cf Alaska west of 
Frirce William Sound; thretchcut the Aleutians; 
and in the Berinc Sea, inclucing the rookery 
lecatec on Walrus Island in the Fribiiofs; aré 


e. Considering that the Steller sea lion populaticr. 
is greatiy recucec ere still declining at a2 rapic 
rate, any impact from OCS activities woutc te 
sicnificant. The predictec effect of the Sale 107 
base case scenario should ke ratec as rocerate. 


Page iV-2-6C, Final Paragraph: This paracraph should 
be revised to clarify why the 198€ enc 1987 fur seal 
harvests on Saint Paul Island are consicereé tc better 


reflect fur seal use than the ..shewr 1985 harvest 
leve:. 


Paces IV-B-148 through IV-E-iS6: In the state's, | 
cpinion, the assessment of cumulative impacts 
undersetates the potential effects of existing and 
prepesed lanc use activities on marine mammals. To 
more accurately reflect potential cumulative impacts to 
these species, we recommend the foilcwing revisions: 


Pacific walrus - change “low” tc "moderate." 
Northern fur seal - change "moderate" to “high.* 
Steller sec licn - chance “lew” tc “high.” 
2cvheae whale - change “lcw" tc hich.” 

Seluga wheie - includeé with nen-enccrcered 
cetaceans - chenge"low” tc “moderate.” 
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Response OG-} 


The MMS rules concerning temporary abandonments (30 CFR 250.113) require that subsea wellbeads, casing 
stubs, or other obstructions above the seafloor remaining after temporary abandonment will be protected in 
such a manner as to allow commercial fisheries gear to pass over the structure without damage to the 
structure or fishing gear. In addition, identification and reporting of subsea wellheads, casing stubs, or other 
obstructions extending above the mud line will be acc “uplished in accordance with the requirements of the 
USCG. With the existing regulations in piace, a stip’ tion requiring the protection of subsea wellheads on 
temporary abandonments or suspended operations that leave protrusions above the seafloor to allow 
commercial fisheries trawling gear to pass over without damaging the structure or fishing gear is not 
necessary. 


Response OG-2 


The ITL on Coastal Zone Management proposed by the State is from Sale &3 and is similar to the provisions 
in Supulation No. 6--Oil-Spill-Respoase Preparedness and the ITLs on Coastal Zome Management and Oil- 
Spill-Cleanup Capability in the Sale 107 DEIS. Therefore, no changes have been incorporated in the Sale 
107 FEIS. 


Response OG-3 


The MMS believes that the existing mechanisms for MMS/State of Alaska coordination are adequate and an 
ITL indicating that MMS will consult and coordinate with the State is unnecessary and redundant. The Static 
of Alaska is afforded involvement through representation on the Bering Sea Biological Task Force, wherein 
the State has the opportunity to comment on oil and gas operations which may have possible effects on 
biological resources. Also, the Regional Technical Working Group, which has State of Alaska representation, 
is functional for offshore planning. The State of Alaska is also afforded the opportunity to review and 
comment on all exploration plans submitted to MMS. 


The ITL concerning Coastal Zone Management informs the lessee that the Alaska Coastal Management 
Program may contain policies and standards that are relevant to development and production activities 
associated with leases resulting from this sale. An additional ITL on CZM is not necessary. 


Response OG-4 


The MMS recognizes and agrees that mass movement (slumping) of sediments is one of the potential 
geologic hazards to oil and gas activities. The MMS regulations require lessees to conduct site-specific 
geohazard surveys, including geotechnical surveys for foundation and soil stability when appropriate, to 
determine the type and presence of potential geological hazards including sediment stability, shallow gas, 
faulting and other features which could affect proposed operations. Placement of any platform, structure, or 
device on the seafloor for the purpose of conducting Outer Continental Shelf lease activities is subject to 
addressed in designing the well program or structure, and must receive approval from the MMS. Bottom- 
founded structures are subject to additional formal third-party review of the design, fabrication and 
installation of the structure by MMS-certified third parties. 


These regulatory requirements have been established to ensure that drilling and production operations are 
designed to accommodate any potential hazards, including bottom stability. Although information is available 
on some areas where there may be slope stability concerns, the MMS believes it is unnecessary to identify 
blocks with potential for slumpuig. We believe that the existing MMS regulatory requirements for site 
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address concerns regarding drilling structures or the placement of structures on the seafloor. 


Response OG-5 


The Orientation Program is designed to increase the sensitivity and uaderstanding of industry personnel to 
community values, customs, and lifestyles in areas where personnel will be operating. The views and 
concerns of individuals and communities are used to develop the specific social and cultural concerns relating 
to the project area. Also, local communities are normally consulted and assist in formulating a mutually 
satisfactory oricntation program. Such requirements are handled by MMS when the program is submitted 
for approval. 


Response OG-6 


Generally, a consideration for determining inclusion of an [TL im an EIS would be that the subject in 
question is being environmentally impacted or to point out that certain areas have been identified as having 
unique resources which tend to require special mitigation. Lessees are already encouraged by the ITL on 
Coastal Zone Management to consult and coordinate carly concerning relevant policies of local coastal 
districts. Therefore, no changes have been incorporated in the Sale 107 FEIS. 


Response OG-7 


Including an ITL on Extreme Environmental Conditions is unnecessary and redundant to the regulatory 
requirements and inspections of vessels. Furthermore. this [TL does not mitigate any environmental unpact. 
Many of our [TL’s refercace regulatory authority. 


Response OG-8 


Item (1) of the comment suggests the that MMS set a thresho!s depth vefore which oil-spill-response drills 
(OSRD) must be beid. Although this specific point & at addressed in the stipulation, the Alaska OCS 
Region requires that drills be held before drilling below suriace casing, to ensure that OSRD’s are completed 
well above potential hydrocarbon accumulations. The foll»wing summarizes the requirements for timing and 
frequency of drills for exploration drilling. 


1. When pollution-control equipment is initially put in place and, in the case of a new well, before 
drilling out of the surface casing; 


2. At least every 12 months; 
3. If environmental conditions change during exploratory operations (i.c., open water to solid ice); 
4. Upon request of the Regional Supervisor, Field Operations (RS/FO). 


In addition, MMS also requires a Table Top/Communications Exercise for testing the lessee’s 
communications, knowledge of the Oil-Spill-Contingency Pian (OSCP), and the lessees ability to initiate a 
response to a major oil spill. 


Item (2) of the comments suggests that MMS not allow drilling in a particular ice season until a satisfactory 
OSRD is conducted im that particular ice season. As indicated above, the Alaska OCS Region requires the 
lessee to demonstrate adequate response preparedness for cach type of envronmental condition which occurs 
during operations. This is also reflected in the proposed stipulation which requires lessees “to conduct 
drills...for appropriate environmental conditions, ¢.g.: solid ice, open water, and broken ice conditions.” If 
well drilling activities should continue year-round, the operator would be required to conduct a drill in solid 
ice and open water/broken ice. If, upon evaluation of the results of the OSRD, the RS/FO finds the 
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response inadequate, the RS/FO may require the lessee to conduct additional drills to correct any 
deficencies found. 


Item (3) of the comment requests that MMS create a committee composed of representatives from State and 
Federal agencies which will provide an adequacy decision for the OSRD. The RS/FO is responsible for 
evaluating OCS OSCP’s and related activities, and MMS cannot transfer or share this statutory responsibility. 
In the Alaska OCS Region, the principle State and Federal agencies involved in oil-spill responsibilities 
(USCG and Alaska Department of Environmental Conservation) are involved through review and comment 
on OSCP’s and by attending and observing the OSRD. 


All advice and comments are incorporated into the RS/FO’s decision to approve or disapprove the plan and 
drills. This method has proved satisfactory, and we sec no need to modify this process. 


Response OG-9 


The MMS is in agreement with the statement that characteristics and use of Navarin Basin habitats by 
marine mammals have not been fully documented. For this reason, densities .eported from limited sample 
areas have been extrapolated to the entire sale area, a procendure thal is more _cly to overestimate than 
underestimate potential effects since most species are found im specific habitat ., <s and/or seasons rather 
than generally throughout the sale area. Nowhere in the analysis has the lack of aformation concerning a 
species been used as a reason for expecting little effect. Without reference to specific parts of the document, 
where the State feels conclusions are not adequately or incorrectly supported, we find it difficult to respond 
in a manner that would improve the accuracy of the document significantly. With reference to extrapolations 
that might be made from the Exxon Valdez spill, other than the effect on the sea otter population, we are 
not aware that any substantial effects on mammal populations were documented. 


Response OG-10 


The relatively high cumulative probability (69%) of a spill occurring im the Bering Sea region cited in this 
comment does not consider the likelihood of the spill contacting a particular areca. In this case, the 
probability of a spill occurring and contacting the Unimak Pass area would be somewhat less than the high 
case probability of 23 percent (specific cumulative probabilities are not available). The conclusions of this 
analysis are based oa effects that are expected to occur as a result of the proposal rather than those that 
could occur under a worst-case scenario. The analysis considers not only the probability of a spill occurring 
in the Bering Sea during the period of development, but the potential number of spills that may occur, the 
probability of spill occurrence and contact with specific areas, the seasonal abundance of species that might 
be contacted, the status of those species’ populations, and the sensitiv’, of particular species if contacted by 
oil. For example, Table [V-21 (high case) indicates that if a spill were to contact Unimak Pass (ignoring the 
probability of such an eveat) during the season when, for example. “ur seals and sca lions are most abundant 
in this area, effects could be expected to range from moderair «o high The conclusion statements offer a 
somewhat lower estimate of effect since other factu-« a»2 probability of spill occurrence and contact has 
noted above, are considered. 


Response OG-1) 


The FEIS has been modified to reflect the listing of the Steller sea lion, by the NMFS, as a threatened 
species under the Endangered Species Act. Based on this listing, the EIS has been revised in the following 
manner 


1. The endangered species consultation sections (Secs. 1A.7. and [V.B.if.) were amended to reflect the 
threatened status of the Steller sea lion and MMS’s reinitiation of formal ESA Section 7 (a)(2) consultation 
for Sale 107. 


2 The discussions of Steller sea lions, throughout the document, have been transferred from the subsection 
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on marine mammals to the subsrecuon concerning endangered and threatened species. 
3. The analysis of the effects of the proposal and alternatives on the Steller sea lion have been revised to 


definitions. 


Response OG-12 

The DEIS clearly stated that opilio and bairdj Tanner crabs occur and are fished in waters within or near the 
proposed Navarin Basin Sale 107 area. The 1989 opilio harvest of 45 million pounds from the Western 
Subdistrict represents 30 percent of the total Bering Sea opilio Tanner crab harvest. The bairdi Tanner crab 
is also fished; however, in 1988 and 1989 there was no reported catch from the Western District, an area 
peripheral to the proposed Navarin Basin Sale 107 area (ADF&G, 1990). This EIS has been revised to 
provide more detail on the effects on opilio and bairdj Tanner crabs. 

Response OG-13 

The relative po; uation numbers of C. bairdj and the red king crab, Paralithodes camischatica in or near the 
proposed Navarin Basin Sale 107 area are much lower than cither opilio or the blue king crab, P. platypus. 
Therefore, less information was presented for these species. This was not intended to downplay the 
umportance of these species. 

Response OG-14 


Although increases to C. bairdj Tanner crab and red king crab populations and expansion of the fisheries are 
possible MMS does not believe that they would be of such a magnitude to change the effects analysis. 


Response OG-15 

Table S-1 has been revised to include the Steller sea lion under endangered and threatened species. 
Response OG-16 

The text has been changed as suggested. 

Response OG-17 

The ice-free period effects to fin whales were addressed (see Secs. [V.B.1.£.). The NMFS June 1, 1989, 
biological opmion (Appendix C) resulting from Section 7 consultation under the ESA does not address 
effects during the winter and, therefore, MMS will be required to reinitiate consultation with NMFS if any 
exploratica plans are submitted by lessees for the winter period. 

Response OG-18 

As indicated in Section it ‘a, the June 1, 1989, Biologcal Opinion ‘om NMFS oaly addresses open-water 


MMS would be required to meet the provisions of the NEPA and the ESA. 


1. The MMS would, at a minimum, perform an EA on industry's exploration plan; however, an EIS may be 
necessary. 


2 The MMS would be required to reinitiate formal ESA Section 7 (a)(2) consultation wth NMFS to 
address the effect of winter exploration activities on endangered whales (especially bowhead whaies). 
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Industry's plan would only be approved if it did not have a significant effect on the environment or jeopardize 
the continued existence of any endangered whaie. 


Response OG-19 


The wording in this stipulation does not prohibst the use of other methods of hydrocarbon transportation or 
the use of offshore loading, providing that the conditions identified in the stipulation cannot be met. The 
referenced wording, *..following the development of sufficient pipeline capacity,” as well as other parts of the 
supulation, pout out what will be required if pupelimes are used. The first paragraph states that pipelines will 
be required “if_{they are] technologically feasible and environmentally preferable." The last sentence of this 
paragraph states, “In selecting the means of transportation [of hydrocarbons], consideration will be given to 
recommendations of the Regional Technical Working Group..." Generally, the size of the field determines 
the most economical manner to develop a field 


Response OG-20 

The punmiped population sizes have been revised where more recent estimates are available. 

Respouse OG-2) 

The walrus populatioa size givea in this document has been revised and closely approximates thal given in 
several receat publicaboas. 

Response OG-22 


The discussions of Steller sea lions throughout the document have bees transferred from the subsection on 
marine mammals to the subsection concerning cadangered and threatened speces. 

The mormatuioa concerning the Steller sea ion m Section [I has been updated to reflect current 
information. The analysis of the effects of the proposal and alternatives on the Steller sea lion have been 
revised to consider the mew information that prompted the listing and the endangered and threatened species 
effects definstions. 


Response OG-23 


The EIS bas been modified to include additional information on salmon harvests from Bering Sea coastal 
Response OG-24 

The reference to the Nelson Island subsistence-only herring fishery has been deleted. The 1990 Nelson 
Island berring fishery had about 250 tons available for commercial harvest; however, no processor was 
commercial fisiung (Francisco, 1990, Oral Comm.). 

Respomse OG-25 

Informauioa has beea updated as apprupriatc. 


Response OG-26 


The suggested wording has been incorporated imto Table [I-13. 


Response OG-27 

Table [I-21 bas been revised to include current bowhead whale harvest data. 

Response OG-28 

The text has been revised to address these comments and concerns. The base case effect level has been 


changed to MODERATE, since the species has been moved to the endangered and threatened species 
secuon and different effect level definitions have been applied. Also, see Response OG-11. 


Response OG-29 
The paragraph has been revised to explain why the 1985 subsistence fur seal harvest may not have been a 
adequate reflection of fur seal use on St. Paul Island 


Response OG-30 


bowhead and beluga whales have been reviewed and modified (increased) to reflect the cumulative effects 
from all projects within the proposed sale area and activities with the migratory range of the various 
speaes. 
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DEPARTMENT OF LABOR pt ye 5 eeene 
PHONE. (907) 465-2700 
OFFICE OF THE COMMISSIONER 
FAX: (907) 465-2784 
June 4, 1990 


Messrs. Paul Dubsky and Glen Yankus 
EIS Coordinators 

Environmental Assessment Section 
Minerals Management Service 

949 E. 36th Avenue, Room 110 
Anchorage, AK 99508-4302 


Dear Messrs. Dubsky and Yankus: 


Re: WNarvarin Basin Oil and Gas Lease Sale 107 
Draft Environmental Impact Statement (EIS) 


The Department of Labor has reviewed the subject draft and 
offers the following comments. 


With special emphasis on Section III-C, we note that the popula- | 
tion data is based on the 1980 census. Enclosed for your infor- 

mation are July 1, 1988 population estimates for census areas | soa. 
and places, along with estimates of Native population for the 
census areas. Please feel free to use these tables if you would 
like to incorporate more recent population estimates. on 


The only other comment that we have concerns the statement on || 
Paye III-36 that the only communities affected are Unalaska and 
St. Paul. It is not clear from the narrative why there is no 
potential impact on St. George, which is geographically quite [S02 
close to St. Paul. Perhaps the statement is based on a differ- 
ent development strategy being pursued by St. George compared to 
that of St. Paul. In any event, it might be good to explain 
your reasoning in this regard. - 


We appreciate the opportunity to review and comment. 


incerely, 
Sampson 
ssioner 
Enclosures 
JS/jt 
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Department of Labor 
Response SOA-] 
The 1988 population data have been incorporated into Section [I] as appropriate. 
Response SOA-2 


A complete descriptions of the cxsting local employment on Su George Island was not inciuded in the EIS 
since oaly St. Paul and Unalaska were identified as support-base sites. The effects on local employment in 
St. George are discussed for the base case in Section [V.B.2i(3) and the high case in Section [V.B3i(3). 
As indicated in thesc sections, a very small number of residents of St. George might share in the cashore- 
and ctsbore-ceuploymcat opportunities described for St. Paul, either by commuting to St. Paul or by moving 
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2eonone 307 255 ¢'3° vee bromomey 
vary .. 520s Denver Colorado 8020! 
fice Pres.cent wy @ Sanes 
Orws0r Lene Menage 
July 13, 1990 July 16, 1990 
** 6° ¢@ to TS 
Minerals Management Service JUL 20 1899 U 
Alaska OCS Region : iy 
Mr. Alan Powers, Regional Director 949 East 36th Avenue, Roce 1) 
Minerais Management Service Anchorage, Alaska 99508-4302 REGION? DIRECTOR, ALASKA OCS 
Alaska Regi Minerzis anagemert Service 
949 East 36th Avenue Subject: Comments on the Draft Environmental Impact Statement ANCHORAGE, ALASKA 
Anchorage, AK 99508-4302 Proposed Oil and Gas Lease Sale 107 
Sale 107 Navarin Basin 
Re: Proposed Navarin Basin Lease Alaska OCs _ 
Draft Environmental impact Statement a 
Gentiemen: Reference is made to the subject Draft Environmental Impact Statement 
< . ("DEIS") for Proposed OCS Sale 107, Navarin Basin, Offshore Alaska and to 
: , ' : impact Statement that certain federal) Register, Vol. 55, No. 100, dated May 23, 1990, 
MS io80 Sate, day Spey ty rbey Sy wherein the Minerals Management Service ("MMS") requested coments and 
Navarin suggestions relating to the DEIS froe interested individuals, 
the M Service's approach to this representatives of organizations and public officials. 
DEIS as it reflects the use of recent information, recognition of improved Amoco Production Company ("Amoco") endorses the positions of the Alaska Oil 
technology, and the balance required for prudent, environmentally sound and Gas Asrociation as stated in their comments filed in regard to the Sale 
oil and gas development. The need for continued oil and gas exploration 107 DEIS. In particular, Amoco supports the proposed sale area and 
is of paramount importance i the United States is to maintain some degree mid-1991 sale date under Alternative I. 
of imporvexport balance. Without an ongoing exploration effort, 
probability of further dependance on foreign sources to meet our energy Although Amoco’s current interest level in the Navarin Basin is relatively 
an yy hb, low, it is critical for the oil and gas industry to be able to confidently 
rely upon « consistent MMS leasing schedule in order to plan manpower and 
testimony made Alaska budget allocations. If the MMS can not provide «a reliable leasing 
ARCO supports the oral by me Ot and Ges schedule, then the fact remains that the manpower and exploratory dollars 
Sale 107 during the public hearing in Anchorage 
Assoaation (AOGA) on for this OCS Lease Sale 107 that would have been allocated to OCS areas will be redirected to arenas 
and urges the MMS to continue the process Alternative 1 - Proposed where funds can be spent to find oil and gas. Once company dollars, 
in the timely and deliberate mannsr outlined in the manpower and long-term strategy have been focused in one direction (i.e., 
Action. international), it is time-consuming and expensive to reverse the trend. 
Very truly yours, Amoco appreciates the opportunity to comment on the DEIS for Navarin Sale 


107. Should you wish to discuss this matter further, please contact the 
a. KZ— undersigned at (303) 630-5497. 
; Sincerely, 
Vice 


ECEIVE 
<—e ne GuIRO 


Robert S&S. Fabris 
REGIONAL DIRECTOR, ALASKA ocs Senicr Area Landman 


Minerat: Semce 
ANCHORAGE, MLAS RSF33/s1 
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ag Chevron U.S.A. inc. 
ay 6001 Bolinger Canyon Road, San Ramon, Calsforna 


Adan Agarens. PQ. Gen SOGO. Sen fepmen, CA 94553-0805 


=~ 
a June 20, 1990 
Draft EIS 
OCS Lease Sale No. 107 
Navarin Basin 
State of Alaska 
Regicnal Director 
Minerals Management Service 
Alaska j 


949 Fast 36th Avenue 
Anchorage, AK 99508-4302 


Gentlemen: 


Chevron is in receipt of your draft Environmental Impact Statement for proposed 
Pederal Oftchove Od and Gas Lease Sale No. 107 in'che Neverin Bonin. Althonge we 
have no specific comments concerning the draft EIS, we would encourage the Minerals 
Management Service to hold the sale as scheduled in July of 1991. Chevron supports the 
unplementation and utilization of a five year leasing program because it efficiently utilizes 
the manpower and resources of both the MMS and Industry. 


Very truly yours, 


Pipectem 


DWG:kam 


To Regional Supervisor 
Leasing and Environment 
Minerals Management Service 
Alaska OCS Region 
949 East 36ch Avenue 
Anchorage, Alaska 99503-4302 
Attn: Paul Dubsky 


From John Luther Mohr, Ph. D. 14 July 1990 
3819 Chanson Drive 
Los Angeles, California 90043-1601 


Comments on Draft Environmental Impact Statement 
Propo«ed Outer Continental Shelf Oil & Gas Lease Sale 
Navarin Basin Sale 107. 


RECOMMENDATION NC SALE (ALTERNATIVE 11) 


Reasons: 

1) Numerous indications that industry and involved agencies do not 
perform as Glaimed or indicated along with some clear 
indications of dangurs. 


2) Unreliability of some of the sources used by DEIS 107. 


3) Huge gaps in knowledge and great difficulty in filling thes in 
this frontier area. 


4) External factors. 


5) Concern that MMS's Wm. D. Bettenberg appears to push production 
while neglecting U. S. DOI's obligations as trustee for natural 
resources. 


Scope is limited by time and energy of ome individual. 


It is useful to start with an update op information from 
William Mason, of Los Osos, CA whom I interviewed June 24%, 1990. 
Mason was first mate op a spill-response boat of a company under 
subcontrect to Cleang Seas, Inc., the spill-gespomse contractor 
for petroleum companies with OCS operetions in EPA Region 9. 


Elements in the Mason case as well as events involving Shell, Exron, 
Chevron and others cited below indicate a need for unequivocal 
assumption of responsibility for any damages that occur before 

any further leasing is permitted. 


Mason took part, among others, in responses to T/V Puerto Rican 
and Pacbaroness spills and followed news accounts (with figures) on 
American Trader Huntington Beach and local San Luis Obispo County area 


. 


spills critically. He noted: 1) alcohol and drug use by personel 2 
dangerously affects responses; 2) ip of Clean Seas has been 

by ex-U.S.C.G. officers (= revolving door); 3) inspections by Cleas 

Seas leaders impressed him as inadequate; %) response claims for 


If sea is calm and the scoop mechanisms are working fully, lr. Clean 
i can accept only one side's gatherum, the receiving passage being too 
Bi more. And the whole receiving tank on the response boats he 
can take only a small volume of any spill's oil/water mix. 
best achievements to date. The many colorful commercial displays 
1989 Biennial Qil Spill Conference in reality have joltingly 
ai © achievement over the bales of hay I saw dumped out, then scooped 
up,during the Santa Barbara waterfront's daubing in 1969. 


@atter to the untested and essentially 


detected no significant advances in a decade. 
the MOHR« 
untestable models of DEIS 107. Considering the record with OCS models, 


the citizen-proprietor of the Navarin Basin is compelled to question 
whether this is provided in good sense and in good faith. 


, 
The statement (C-10) that Corexit 9527 is the dispersant in stock 77 
makes the Mason case particularly pertinent to DEIS i107. That Exxon 


Containing the analysis of the case by a physician of the University MOHR-S 
of Medical School; Minerals Management Service, 
Alaska OCS Region should have a copy. Some weeks later Mr. Onstad, 

head of Clean Seas, Inc. (and a former U. S. C. G. officer) checked on 
Mr. Mason's condition. Upon inquiry to Exxon Chemical Company after 


about a fortnight Mr. Mason received some sheets provided federal 
OSHA regulations about Corexit 9527. It is proprietary stu‘ uding 
(other components not named) 2-butoxy ethanol which, under ‘“pegulations, 


Mr. who may have more than average sensitivity to 
ous or more of the constituents of Corexit 9527 and who probably 
" 


The Exxon Chemical Company information sheets received have a number 
of ijeresting points. Only 2-butoxy ethanol is identified and that 


Mr. Mason pointed out to me that Corexit 9527 according to the 
Exxon Chemical Company directions must be stored and used with 
special ventilation and other precautions and with special instruction 
of personnel in its use. He said that neither before nor after his 
exposure were these instructions followed. 


It is instructive to transfer and extend this experience to “) 
Navarin Basin possibilities. In one scenario - as with the 
Pacbaroness oil slick - visibility is limited and a dispersant plane 
uses as target a) a federal agency boat with Anchorage EPA and MNS 
representatives at the bow observing slick conditions; b) a vessel MOHR< 
with Siberian eskimos returning from an official friendship gathering 
in Alaska; c) a boat with Inuit fishermen returning to home port. 

In each of these cases several individuals near the vesssel's bow are 
drenched with Corexit 9527. Then - the EPA and MMS individuals will 
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presumably be aware that they are to wash with rumning water for a 
long time. If they cam get to shore anc to a set of adequate showers 
promptly, they probably will not have long term damage. Similarly, 
they will probably kmow they need to phone Exxon Chemical Company 
(whose number they have) for any updating and word of any peculiarities 
of the particular batch of Corexit, of which they are in position to 
know or determine batch number. So, if things go right, they are 
not likely to have serious, long-term damage if they were in vigorous 
good health to start with. If ome or another should have asthma, or 
am ailing kidpey, usw., prognosis would not be so good. 


With "b" it is quite different. The targets would not understand 
what had happened to them, they would not know what to do and they 


body build with considerable lipoid tissue, their systems might be 
very vulnerable. The matter, if it should gain publicity, would 
become a truly touchy international incident. 


The Inuits of "c" are perhaps somewhere in between. They are more 
likely than the Siberians to be lucky enough to have some information 
about dispersants ahead of time or to get suitable instructions 
within hours instead of weeks or months ---but then Mr. Mason 
actually worked for a spill-response company and did not know, 
had not been given the word, was not given the word any time soon! 


Under the regulations it probably is not MMS's responsibility to 
press this (Probably it rests with U.S.C.G.), but as am old boy scout 
to do some inquiring abvut preparedness for 
accidents with Corexit. And as far as DEIS 107, it needs to take 
of what has already gone wrong with a systes 
along the lines of that intended for Navarin-: Basin. 


Then there is the matter of flammability.. This is high enough 


for federal OSHA to take notice. At least at latitudes about 34 to 38°H, 


U.S.C.G. has not evidenced alertness. At a critical time-sequence 4 
careless smoker or an engine sparking by that barrel of Corexit 9527 
could make embarrassing history. 


. There is the serious problem that we do not know what other than 
2-butoxy ethanol is in this dispersant or whether the stuff varies 
significantly from batch to batch or is purposely changed from time to 
time. We do not know either that the RRT may accept another or other 
add the 


elucidate Coast Guard position, they have never atcacked an industry 
proposal, in fact, have gone along even with placing a platform 
within a shipping channel because it is a "temporery structure”. I 
have seen no evidence that they would oppose Corexit release, 

if an industry representative wanted that, just because an environment 
would be disrupted. 


A further aspect for concern raised by the Mason case is the 
pattern of avoidance of responsibility. According to Mr. Mason 

his immediate employer (a subcontractor) will not pay his medical 
expenses; Clean Seas, Inc.. (contractor) does not offer help and the 
oil companies the arr for (pay for) the responses do not accept any 
responsibility. This is in harmony with the recent announcement by 
Royal Dutch Shell that it will stop sending petrolem into U. S. 
waters in its own ships but will use contractors thus avoiding financial 
obligation in event of disaster(s). This pairs interestingly with MMS, 
Anchorage's announcement of Shell's prize-winning behavior. Also it 
comes in the same week as news of illegal defective welds at a Shell 
refinery. There are examples of industry responsible behavior such 
as BP Aperica's quick, proper reaction in the Huntington Beach spill 
(despite the disillusioning ineffectiveness of the oil recovery), but 
more typical industry action in what I have recorded is Chevron's 
multicolored boesf in major magazines telling how it has protected 
dune butterflies at El Segundo at the very time it is accumulating 
offense discharges to Santa Monica Bay from its refinery there. 
DEIS fails to take into account the significance of industry's 
numerous, virtually continuous, well-documented illegal anti-environmental 
incidents. 


A further facet of Mr. Mason's experiences is the impacts of errors 
in judgement. The pushing of T/V Puerto Rican into the Farallons marine 
sanctuary is a particularly relevant sequence. Compared with Bering - 
Strait's, central California's current information is abundant (although 
not much of it is in wits of less than 30 miles). However, even the 
seasonal movements discovered by Prof. J. W. Hedgpeth, of the 
University of the Pacific Stinson Beach marine station years ago would 
have been adequate to avoid that move. Instead RRT used a more impressive, 
but wrong data base. The half of Puerto Rican sunk in the sanctuary was, 
as the Hon. Barbara Boxer noted months later, "still burping” and sore 
recent reports indicate that it will continue to leak in the 
“protected” area. It is meet (imete) to refer to the record of the 
Columbus Day, 1984, Santa Monica Congressional subcommittee hearing during 
which the chair, the Hon. Mel Levine expresséd his concern about Union 
Oil's (now Unocal's) intention to press drilling within the Channel Islands 
Marine Sanctuary. He asked Manager Spaulding, of Western Oil and Gas Assoc- 
iation, whether there are not some situations so delicate that they ought 
to be left alone. Spaulding answered that he could think of no situation 
in which “industry ingenuity” would not take care of things. That was 
about a month before the Puerto Rican explosion and sequelae. It 
appears to me that DEIS 107 gives adequate weight neither to wfortunace 
decisions nor to the characteristic overconfidence of industry and 
agency people. I detect also an industry arrogant umillingness to be 
told to do anything evan when the doing is in its own long-term interest. 
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had been captain il five weeks before the sinking; he had quit in 
frustreticn and in protest. A drilling rig captain not the rig's 
commander. In Capt. Nehring's case he was at the third level of command. 
He had asked for boat drills; they were denied. He had asked for other 
safety drills; they were denied. He had asked for sore modern life 
boats. They were denied. He asked for removal of metal, no-longer-used 
hose recks that, sticking out, were hazardous; that wes denied. Balance 
of the rig in the water depended op a valve system that was supposed 
to work automatically, but could be corrected by manual override; the 
crew was not show how to use the manual approach. Analysis of the 
evidence indicated that failure of the automatic system tipped the rig 
and lack of emergency finished off the unlucky 84. 

ODECO, a U. S. drilling company and Mobil, old Standard Oil Company of 


precipitous action bevel It would not be out of place, despite that, 
© the 


RENEVABLE ENERGY 

The Department of Energy statement on alternative energy sources 
in Programs in Renewable Energy: Fiscal Year 1990 disagrees very funda- 
mentally with DEIS 107. The statement, p. 2, "Renewable energy makes up 
92% of our national accessible energy resource base, which is defined 


other petroleum, a continuing resource one may reasonably expect to 
increase with adwancing technology and it has orders of magnitude 
less potential for pollution disasters. 


- Of the non-renewable, oil shale is in some ways very unattractive 
with likely environmental disruption, but if national security (mentioned 
as a reason for considering Navarin Basin development) is really a con- 
cern, moving on kerogen production is a patriotic necessity. and 
avoidance thereof suspect of treason. It is a matter of institu- 
tional interest in that a team at our university directed by the late 
Prof. Milo Don Appleman succeeded in getting bacterial release of 
kerogen attached to the limey portion of oil shale. Federal agencies 
were not only not interested in funding Dr. Appleman's effort to 
find organisms able to split kerogen from the siliceous portion, 
they seemed hostile to the idea (suggesting to me that the administrations, 


then and now, have been sore concerned with favoring the petroleum 
industry than in controlling “the oil sheikhs” or promoting national 
security. . 


With respect to photovoltaic research, I recall vividly my contacts 
with the late Prof. Farrington Daniels, president of Sigma Xi, Hat- 
ional Research Society, during the period I served om the national board. 
That was a quarter of a century ago. His work and that of others was 
already promising, but despite talk (a lot of it over a long time) 
about national security, fumds for research on such work have been 
miniscule most of the time. One may say the same about wind power 
and the other renewables. 


Many specialists studying potential for energy savings by 
intelligent advances in consumption control would contest the figures 
given by DEIS 107. Just the scuttling of auto efficiency schedules 
by the Reagan administration_has been seen as wasting more gasoline 
than can reasonably be hoped for from the Wavarin Basin. 

Again, what is saved by conservation is a continuing gain; Navarin 
Basin fuel, a diminishing pool. 


EP A 1@ AMALYS!IS (APPENDIX 6G) 


The EPA analysis is disturbingly neglectful of “facts and evidence. 
For just a few examples, for "waste discharges” it relies on MRC 1983, 
Petrazzuclo 1981 and Neff 1981. All three of these are completely 
derivative and, to « considerable extent, depend a ome another. 
From these three and Brandsma et al. 1980 it gets general picture. 
WRC, or the Assessment Panel, was loaded with industry people and 
contractors. For exaple, Shell rewarded one of them, Jenkins of 
Calif. State University, Long Beach. and his team with a half aillico 
dollars in research funds and one of my colleagues has told me that ther 
largesse continues. (The 500,000 comes from Discowery, an official 
campus publication.) The report, Drilling in the Marine 
Environment, is a continuing disgrace to the parent organizatian, 
the National Academy of Sciences. Its scc>e by contract and in execu- 
tion held strictly to the exploratory phas: of offshore oil development. 
Interestingly, a Minerals Management Service official release of December, 
1981 stated that the work showed that development and production would 
have little harm. I have made extensive and rather detailed analysis 
of Drilling Discharges and am prepared to show that in nearly every 
segment (there are some small areas I believe were written by two 
pahelists not influenced by the industry that stick to facts), but here 
I shall point to just a few gross flaws. About some things it is 
simply wrong (Arctic corals, even when their name is misspelled, are 
not plants; carbonates are not biocides, and so on), about others it 
is grossly deficient (effects on all sea plants in a] oceans at all 
latitudes are not revealed by laboratory studies of uncharacterized 
populations of one species of diatom known to be physiologicaliy 
variable; discharges are not all identical with what are listed as 
generic drilling muds, etc.) and information from grimary studies is 
altered (this is dramatically and easily illustrated by checking the 
table on p. 106 for those levels of metallic components said to be taken 
from papers in the Lake Buena Vista Symposium; most are given as lower 
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As to Petrezzuclo 1981, even later versions are too defective to 
be respectable beses for exvironmental decisions. Clearly lacking any 
backgroud in marine science, Petrazzuclo, hired to make sense and 
@raw conclusions of and @ existing studies that aight be relevact to 
EPA decisions about effects of drilling discharges, proceeds in ignorance 
(pretty such providing a genotype for Sarton's ignoramibus) with 
elaborate marshallings and permutations of confusions. To tell MMS- 
Anchorage even though Petrazzuclo says so, a brine shriap is no 
more a shrimp (in clear biological thought) than a clothes-tree is a 
tree, the latter, if the clothes-tree be woot being much the closer. 
Phytoplankton (floating plants), no matter how confidently Patrazzuclo 
says so, is not ap animal group, nor does one diatom species reasonably 
constitute "Phytoplankton", the "animal" or plant category. And the 
DEIS errs with EPA and Petrazzucle in its generalizing about groups: 
“mollusks” (for example squids) are not necessarily less mobile than 

barnacles|, and even within a single genus, 


thesis it would be rejected, probably with advice that the author should 
Use of Petrazzuclo's “analysis” by = 


The Neff 1981 review reflects what Neff was up to thes. Mot such 
earlier be hed worked under Karl Wilbur (under « dental .«.lowship) on 
calcium secretion by marine bristle worms in the U. 5. and Brazil. At 


ences off Miami from off Maine (or more specifically in Texan and is 
Wew England or Californian waters). His list ~f publications submitted 
in testimony in the EPA proceedings, Diamson! # General et al., permittees, 
ab dy rate of 19 days (calendar-, not work-days) per title, « rate 
somewhat faster than permits much thinking-through, even with Least 
Publishable Units. Neff-and-team's findings are, however, rather con- 
sistently supportive of a industry or @ agency that does not want to 
institute bothersome restrictive measures. 


The models of 0.0.C., Brandsma-Saver-Ayers et al., and Tetre-Tech 
all remain wvalidated by properly conceived, not to say replicated, field 
tests. for previous EIS's I have indicated that the field tests reported 
in the Lake Buena Vista Symposium, among other difficulties, lack @ met- 
hods portion that permits re-doing them. The most recent one, reported 
at the 1988 Calgary Conference, was performed at a platform off Hunting- 
ton Beach, just off the site of the American Trader spill. It was a 


fascinating expenditure of industry money supporting no useful general- 
izations about discharge plumes, but clearly intended for publicity 
for the gullible. The member of the team who presented the paper at 
Calgary opened by noting that an array of collecting vessels required 
that current had to be in one particular direction and that the teas 
had to wait several days before that happened. That fact is not sen- 
tioned is the printed version of the paper, but ay recollection is that 
@ member of the MMS-Anchorage staff was present; the deficiency of the 
study should have been recognized in DEIS 107. What is clear is that 
this exercise, with its brief rums, tells what happened with discharges 
of ome set of slurries (not finely analyzed as to chemistry or physical 
characters) at one site with a particular bottom depth, bottom slope, 
bottom texture, current peculiarities during a small part of one 
season of a single year, at particular depths from a particular 
nozzle at « particular jet force. The earlier efforts were, by the need 
for this new show, presumably ackowledged to have been unconvincing. 
The Huntington Beach trial 0. 0. C. and others would extrapolate to 
discharges generally. Interestingly, in 4 study for a Santa Barbara 
County area, a team of which Brandsma was obviously the prevailing 
thinker, calls for something considerably more like scientific can- 
trols. The Huntington 5B exercise lacks them completely. It is 
not only not science, it .. unacceptable technology. The steward 
agencies fail their responsrbility in accepting it. 


In contrast to the above, one may cite two very different observa- 
tions on dissolved discharge components: physiologically active materials 


Cook Inlet C.0.S.T. Well Study. It is interesting that the latter 
in the original version but not in the paper on the same study in 
Lake Buena Vista Symposium or the joint Lower 

volume. 


Again I note that « NASA scientist told me (in response to sy ques- 
tion dGuring one of two phone interviews) that acoustic tracking could 
provide good information on movement of non-dissolved components down 
to particles of metallic compounds a few micrometers across. It is 
possible to do this precisely enough that with enough replicatia 
competent workers could develop meaningful models. What we 
only not good enough, it is not a real start on the problem. There 
in fact some indication that the acoustic approach was deliberetely 
avoided. 


A few words on the 24 whole mud samples (H-16). Here again one 
bas samples not chemically and physically characterized. In the 
proceedings of the Lake Buena Vista Symposium during seve-sl of the 
discussion (question and answer) sessions several of the presenters 
stated, it appeared, almost plaintively (and, as I remember it, 

Neff was one of them) that it would be helpful if industry sources 
would provide information on the constitution of slurries to be tested. 
Industry has avoided a positive response. A related point, 
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while the EPA gives a list of Components and Specialty Additives, there 

is no assurance that Region 10 will not, like Region 3 permit others. 

In Region 9 ap official WPC (not professionally competent: but with a 
title that sounds “appropriate” regularly makes the decision pro or contra 
using BPJ ("best professional judgment") which appears to avoid the 
common sense meaning of that phrase. 


In its use of the Lake Buena Vista proceedings, EPA 10 omitted the 
very pertinent observation "A barite is not a barite is not a barite”, 
made by ap industry chemist. It does not indicate how extensive its 
monitoring of barite batches is; I detect no evidence that it is adequate 
to protect delicate environments. Further, as in all other of the many 


nition of the fact that the "good" barites like the Nevada, Srom beds 
rather than from veins, were laid down at sea, that they contain barium 
halides, that barium halides ionize, and that barium ions are highly 
poisonous. One may note that the notion of barium in drilling 
slurries as a trace metal (H3, p. 13) is apwzler; barium is there as a 
weighting agent and if it is not abundant something's screwy. 


Some of the reasuring "data" coming from the MidAtlantic studies 
need critical evaluation. Dr. Norman Richards, formerly of the EPA 
Gulf Breeze Laboratory and the one who originally worked to set up the 


companies. This is 
because analysis has shown it to be flawed in so many ways. Shell 
people took part in the work in the discussion of a paper based on 


ood examples of seven different crustacean groups (and some phyla 
of invertebrates Ecomar overlooked completely). A University of South- 
erm California team, headed by Kristian Fauchald (now of the U.S. 
National Museum of Natural History, Smithsonian Institution) and Prof. 
Gilbert Jones, doing « careful, extended benthic study under a BLA: 
POCSO subcontract, determined among other things that the Banks area 
is one of the richee* marine areas ever examined including a number of 
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_ extensive slurps, or how carefully operators try to limit escape of 


unique forms, particularly notably the only living monoplacophorans 
known from a shallow enough area that they may be taken alive. 
Monoplacopborans are a group of mollusks first appearing in the 
Cambrian era (the start of organisms big enough to be seen without 
optical aids), until the 1950's thought to be long extinct, and from 
more recent studies recognized to be the group ancestral to most 
living mollusks. Ecomar concluded that the Tanner Bank organisms 
were nice, but nothing special; one could find all the same things 
along the coast. 


Among many other gross defects of Ecomar 1978 Tanner Bank is the 
handling of the presence of mercury in samples. Actually just a few 
samples were analyzed for mercury and these were at the very end of 
the work. Mercury is not mentioned in the executive summary. It is 
mentioned casually and dismissed in the body of the report. In an 
appendix, however, a table notes presence in all but a few samples 
that by their nature could hardly be expected to be sources of such 
@ metal. Most of the samples had mercury and at a level that any 
Steward agency siiould be very concerned about. Neff 1981 does not make 
such points apparvmt.  £/4 10 is negligent in not examining the 


original. 


SPOTTING PILLS 

The use of “spotting pills", supposedly carefully controlled (limited 
to @ very small area) doses of diesel oil to grease and release stuck 
Grill trains, was a if not the central topic of an EPA Denver workshop 
in 1984. Ayers, of Exxon, who appears to have concocted the phrase, 
lubricity agent, for grease, speaking for the industry, pressed v 
ously for approval of the pills. Conference chairmen (EPA officials) 
gave state offcials and representatives of citizens’ groups present 
almost no opportunities to comment or respond, as was subsequently 
conceded by EPA. To provide for more broad participation a Fall 1964 
workshop was held in Santa Barbara. Petrazzuolo's corporate group was 
the contractor staging the workshop. Petrazzuolo acted as one of the 
session chairmen and personally limited critical response. For such 
reasons one may conclude that EPA has not furthered adequate analysis of, 
among other things, environmental effects of diesel pills. Wontheless, 
it is apparent that the amounts of oil that escape when diesel pills are 
used is not known. Monitoring in general is not close enough to know 
how often pills are used, whether they are indeed pills rather than 


Giesel oil. Sheen tests are impregively revealing, but the effectiveness , 
of EPA monitoring is far from convincingly demonstrated. 


STUDY ONLY OF EXPLORATORY PHASE 

Any consideration of potential disruption by taking of of] in an 
area must examine what may reasonably be expected to happen in 
development and production. The statement (C-22) "This opinion does 


not address oil or gas development or production” indicates a truly 
major deficiency. It parallels the approach of WRC 1983 Drilling 

Discharges. It is precisely what may happen in these phases that is 
important for an environmental decision -- or a cultural or economic 
one for that matter. It is inexcusable to pretend that these do not 
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matter because insutficient incentive to proceed may be found. The 
assumption seems to be that if plenty of oil is found, oppositics 
because of environmental, economic or societal disruptions, no matter 
how valid, aay be swept aside. This is NOT consistent with NEPA. 


PCeMAAT ICN HATERS 
If there were oil production in Navarin Basin, one important 7 

é¢isruption would be discharge of so-called formation waters, various 
combinations of brines and organic chemicals. Research on these has 
been exceedingly limited, the one notable collection being the 

field study edited by Brian Middleditch and published as 
Vol. 14% of Marine Science. It is a “first try", with some very 
wnsatisfactory work, but there are numerous indications that 
“formation waters” off Galveston are poisonous for many reasons. 
There are, for example, more than 60 cyclical hydrocarbons (aromatics), 
@ group with many know cancer-causers. The dissertation of one of 
Middleditch's students, which is nc: covered in the Marine Science 
volume, reveals that all the Budaneer field bottom samples that she 
studied contain benzo-alpha-pyrene. a primary pollutant. There is 
moteascomparable body of work for any other area, certainly not for .< 
Navarin Basin, but there would be similar components with a practically 
total presumption of trouble-makers. They would not make suitable 
shampoos for right whales or other organisms that EPA, MMS and the 


citizep-owers of the area should be concerned about. an 


JAPANESE ATTITUDES 

In the special case of the Bering Sea there is a prob.em in 
that the moral system of Japan, whatever its superior aspects, is not 
suitable for our times in its view of environments. This morninc's 
Los Angeles Times reports that Japan is using fishing boats with 
North Korean registry but substdtially Japanese crews to increase take 
of salmon in Soviet waters. The Japanese attitude on whales is 
to acceptfo restraints. The western Pacific gray whale population has 
been killed off. TV coverage of Japanese activities released this month 
holds thes =s the world’s leading killer of porpoises. They have 
rejected the rulings of the International Whaling Commission. Ts they 
constitute today's greatest thr.w* to endangered cetacean popula ws, 
particularly of the North Pacific Ocean. In light of this the position 
of the Pacific right whale is grim. for now our extra behavior 
in such matters is needed. If Navarin Basin activities, on first sight, ~ 
seem not very threatening, a second look is more sober. We should not 
add to the problem at all, should sot risk providing “the last strew". y 


With walruses we must also worry about the Japanese. They have “7 
been reluctant to accept banning use of ivory and there are reports that 
there is a considerable contraband trade. There is obviously some danger 
of trade in walrus tusks. DEIS 107 should be revised to include this 


concer. _ 
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TARGET AREAS 

In DEIS 107 analysis of 30 areas about Navarin Basin (7,8 and 9 
being within the boundaries) in which organisms of concer: might be 
at risk, 23 are vuinerable in "all 3 seasons". Five of these, plus 
#10, are especially vulnerable in sumer, when activity would be 
greatest and all 30 are vulnerable in winter when movement of 
the organisms may be greatly restricted. If there should be a 
Union Platform A or Ixtoc I approximation, there could be a decisive 
wipe-out. Agency and industry position is that such could not happen 
because there would be no activity in winter, but Piper Alpha and 
Arco Java Sea, and Torrey Canyon, and Amoco Cadiz invoived things 
that were not supposri to happen and Ocean Ranger, as a matter of 
fact, had been advertized as unsinkable. Such things as a not-quite- 
properly-installed Christmas-tree valv* complex can misbehave even 
when all is supposed ts be quiet on the Northern front! 


OFFICIAL ATTITUDES 

U. S. Department of Interior's role as trustee for natural 
resources again appears dubious as ar. Betienberg (letter to FWS) 
pushes fc. Navarin Basin production, slighting obligations under NEPA. 
This recalls his presentation befcre Mel Levine's Santa Monica 
Congressional subcommittee ‘iearing in October, 1984. At that time he 
told the Congressman, and all the rest of us listening, that the 
Secretary of Interior would decide what should be done offshore no 
matter what concern was expressed about emissions (the central matter 
of the hearing). 


Such expressions arouse concern, about the effect of possibi- 
future employment by the oil industry of people charged with protecting 
the nation’s holdings. There is a genuine concern that the so-called 
revolving door syndrome. may be negating the obligation under NEPA 
to posterity - for example, by bending evidence, or ignoring i*, and 
bending conclusions in environmental analyses. 


In our area a BLMN:POCSO employee shifted to an oil company just 
after participation in a critical environmental survey involving colleagues 
of mine. Retirement of U. S. C. G. officers to principal jobs is 
Clean Seas has raised eyebrows although this seems not to have penetrated 
executive branch consciousness. To be proper}y informative the DEIS 
needs a review/analysis of how many exployees of the agencies charged 
with offshore oil oversight (DOi, EPA, U.S.C.G., U.S.G.S., -others?) 
have moved to the petroleum industry in the past decade and to vhat 
extent did their work in the agencies approximate industry positions. 


GENERAL NPDES PERMIT 

The concept of the general pollution discharge elimina- 
tion system permit is dear to the petroleum industry and to EPA hegions 
very much aware of the limitations of budget and staff.To require separate 
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NPDES permits for each locus requires a great amount of work wit’) the 
likelihood of some unanticipated stipulations with sach new look. 


message here is that fairness or responsibilty to the nation and its 
resources is not the prime concern of the industry nor will it be 
ever! 


P. S. Background information provided in comments on 
Chukchi Area Proposed Lease Sale. 


Response MOHR-1 


The MMS assun+s that all laws and regulations that apply to OCS oil and gas operations are properly 
administered by those Government ageacies that have enforcement responsibilities. The purpose of the EIS 
is to analyze the potential environmental effects of petroleum development on the OCS and is not to provide 
a forum for criticism of the action of other ageacies; there are other means of informing the public about the 
actions of agencies that might be negligent in performing them statutory or regulatory responsibilities. 


In the EIS—as in any applied-research or pure-research paper--the documentation and literature cited have 
been accepted by the author as important, and unless otherwise qualified, representative of the best availabic 
information. If a particular research effort needs quantificatior that would bear significantly on the intent of 
the EIS, more specific comments «re necessary. 


Bespoase MOHR-2 


It is mecorrect to single out the oil industry as having higher than average abuse of alcohol and drugs. 
Substance abuse is a prevalent problem in many sectors of the workforce. In many ways , it is caser for the 
od industry to control substance abuse in Alaska than if is in other employers’ work places because the oil- 
industry employees live in confined quarters and have strict rules regarding importation of alcohol. [t might 
be expected that oil-spill-cleanup crews would be more difficult to control, particularly simce they are “short- 
timers” and have less of a need to keep their jobs. We agree that the oil industry needs to look closely at 
substance abuse in the camps as well as in the cleanup efforts. Also see Response MOHR-1. 


Response MOHR-3 


Histor.cally, average recovery ranges from 10 to 15 percent of a spill improvements in oil-spill response 
over the last decade have been marginal involving refinements of older techniques rather than developm:ai 
of new techniques. Thus, the effectiveness of response—in terms of percentage recovery—has not increased 
from the time of the 1979 Ito J spill to the time of the 1989 Exeos Valdez spill. Response planning 
providing for short response times (6-12 hours and 48 hours for additional equipment) is required for drilling 
operations on the Alaska OCS; similar requirements are not in place for general ship traffic in Antarctic 
waters. 


Response MOHR-4 


The MMS oal-spall models are tested by skill assessments, sensitivity tests, and hindcasts. A skill asscasment 
of the Sale 107 Oil-Spill-Risk-Analysis mode! designed by ASA was performed by Spaulding, Jayko, and Isaji 
(1988). A hindcast of the Exzon Valdez spill, using the ASA arctic oil-spall model in a deterministic 

of the spill (Jayko and Spaulding, 1989). 


Response MOHR-5 


Sumilar reports of observers, rather than the slick being dosed with dispersant, were made on the Exzog 
Naldez spill, however, no significant dispersant injuries were reported. Obviously, getting the dispersant onto 
the slick can be a problem. 


In terms of human safety, dispersant application is probably safer than mechanical recovery in many 
situations. One death did occur during nondispersant response to the Exzog Valdez spill Dispersant 
application, rather than mechanical response, is considered the safer option from mid-September through 
April in Prince William Sound and other areas affected by the Exxon Valdez spill. This is also the case in 
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This concera was addressed wm Response MOHR-S. 
Response MOHR-7 
Prior to subsaating an exploration or development and productioa plan, the ou undusiry lessee & required to 


dispersant 
oy a ty a meee ye pnt pee eae ey 


Effects of dispersant applicabon are considered prior to the USCG granting permussion for thew use. Mosi, 
but not all, EPA-listed dispersants have been shown to only slightly or negligibly uncrease the tomaty of 
dispersed od to standard-test orgamsms. The EPA requires tamaty and effectiveness testing to lisi a 
dispersant, but docs aot actually require that the tests show either low tomcity or high effectivencss. 


Whether reformulation of dispersamts to umprove thew characteristics should require new tomcity and 
effectiveness tests and a new EPA listing has been an issue for the Alaska Regponal Response Team and 
industry during the response to the Exzog Valdez spall. This issue has not been fully resolved. 


Most oil-spill accidents are caused by buman error. Under 30 CFR 250 MMS requires the use of best and 
safest techmology (BAST) im addition to stringent safety and inspection procedures. The Occap Ranger 
iwadeut was sot subyect to MMS polices. 


Appeadm G of ths EIS provides a descripuics of alternative energy sources. All the alternatives noted by the 
commentor are discussed im this appendix Economic factors have limited the vitality of several cnergy 
programs once funded at the National level; for example, funding of synthetic-fuel production was stopped 
because it was sot as economically viable operation However, the USDOE continues to fund experimental 
work in masy areas. Current research under the purview of the USDOE Offfice of Fossil Energy is focused 
on techniques for achieving clean coal and enhanced oi recovery (Haywood, 1987, oral comm.). The 
USDOE, im conjunction with the University of Alaska and the State of Alaska recently beld a workshop to 
explore options for utilizing Alaska gas and to determime areas where USDOE funding of research would be 
appropriate. 

Response MOHR-1) 


The commeats are about the quality of reports as well as the credentials of the authors of reports which 
EPA has reviewed amd accepted. The EPA receives all manner of studies, reports, and research documents 
which are reviewed by the ageacy and cited/refereaced as appropriate im the development of efflucat 
guidelines, NPDES permits, ad/or regulations Such documents are revicwed at face value with respect to 
the issue(s) ai hamd While tne information and stories provided by the commentor are imteresting, they arc 
of a personal nature and are not rebuttable by EPA. 


See Respoase MOHR.-11. 


Response MOHR-13 


If the commentor has some specific scientific information on barium halides m muds (concentrations, 
relationship to tomecity, bioavailability, cic.) and thew discharge, EPA would be interested in seeing the data. 
The EPA Region 10 will contunue to require stock barite to be monitored for mercury and cadmium and 
barium (with other metals) im all discharged drilling fluids. These requirements are based on the proposed 
effluent guidelines (due for reproposal in January 1991) 


Response MOHR-14 
See Response MOHR-11. 
Response MOHR-15 


The EPA Region 10 first prohibited the discharge of any diesel in 1984 (Bering and Beaufort Sea general 
NPDES permits AKG283000 and AKG284000, respectively). This prohibition was challenged and 
subsequently remanded to the Region. Region 10 modified its permits to continue the diese! prohibition and 
this action was upheld by the courts. Recent permits from other EPA regions and the proposed effluent 
guidelines for offshore oil and gas contain a prohibition on the discharge of diesel (in pills or muds). 


All NPDES permuts are made available to the public for study and comment for a minimum period of 30 
days. In the case of individual permits, notices are published in local newspapers. In the case of general 
permits (such as the Bering and Beaufort Seas, Norton Sound, Cook Inlet/Gulf of Alaska, Chukchi and 
Beaufort Sea [IT] permits), these notices are published in the Federal Register and are usually longer than 
the required 30 days) The FR public notice requirements also apply to any guidelines (such as offshore oil 
and gas). At the time of the public notice, comments are solicited on the administrative records for these 
actions, including reference materials. These public notice requirements are established by regulation and 
are the appropriate forum for the commentor’s comments. Conferences are generally held for the exchange 
and di-cussion of information and ideas, they are not necessarily public forums designed for comment and 
response. 


Response MOLR-16 


The quote that is commented upon is from the FWS's biological opinion for endangered and threatened 
species. The FWS and NMFS provide biological opinions under Section 7 of the ESA after MMS initiates 
formal consultation. The FWS and NMFS opinions address the leasing and exploration phases of the 
proposal, and, at a later date, if development and production should occur MMS would reinitiate formal 


Response MOHR-17 


Formation waters are highly variable in pollution content, and maximum pollutant concentrations in 
discharged formation waters are limited by EPA as described in Section [V.B.2.b.(1). These limitations set 
maximum discharges of some constituents. A much more accurate estimate of formation-water discharge --if 
they are discharged at all--cam be made at the time of a developmental EIS for the field, based on measured 
concentrations in the formation waters. 


Formation waters are aot being discharged from a single producing weil in the Beaufort Sea. Produced 
waters are being reinjected primarily to enhance production rather than as a pollution-coatrol measure in 
Alaskan ou fields. In addition, although the analysis of water quality suggests that discharge of produced 
waters may not occur in the proposed sale area, such discharge of produced waters is conservatively assumed 
to occur for a moderate local and very iow regional effect in the base case. 
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Response MOHR-18 


The NMFS provided necessary protection recommendations m thei June 1, 1989, biological opinion. These 
recommendations have been incorporated into the potential mitigating measures (Sec. [1.G.) as proposed 
“stipulations” and “information to lessees” that could be adopted for the proposed sale. 


Besponse MOHR-19 


The cumulative effects section has been revised to acknowledge the possibility of effects resulting from a 
walrus harvest by foreign nationals. THe MMS has no specific information relating to this potential problem. 


Response MOHR-20 


Eaviroamental risk is measured in the oi-spill-risk-amalysis (OSRA) and the subsequent evaluation of effect 
levels on biological resources and land segments for spills > 1,000 bbi and > 10,000 bbi in sections [V.B 
through IV.K. In addition, an evaluation of effect levels for a very large spill of 1,000,000 bbi is undertaken 
im Section IV.M. Very large spill-effect levels range from very low to very high depending upon the 
euvironmental resource. 


Reaponsc MOHR-2) 


The purpose of the EIS is to analyze the potential environmental effects of petroleum development on the 
OCS and not to provide a forum for criticism of the actions of other agencies; there are other means for 
informing the public about the actions of those agencies that might be negligent in performing their statutory 
or regulatory responsibilities. 
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VI. CONSULTATION AND COORDINATION 
A. Development of the Proposal 


The Navarin Basin Sale 107 is one of the proposed offshore lease sales included in the Final 5-Year Oil and 
Gas Lease Sale Schedule. Official coordination with other government agencies, industry, and the public 
regarding this proposal began in July 1983. At that time, MMS requested resource reports from all Federal 
agencies with expertise pertinent to the proposed sale area. On April 24, 1984, a Call for Information was 
published in the Federal Register to request (1) expressions of industry interest in blocks within the Call area 
and (2) comments on environmental issues related to possible oil and gas leasing in the area (Federal 
Register, 49 FR 17686, 1984). Nine comments were received in response to the Call. 


In July 1984, the Department of the Interior announced the selection of the entire Call area for 
environmental analysis and study in the EIS (11.4 million hectares). 


The approval of the 5-Year Oil and Gas Leasing Program Mid-1987 to Mid-1992 in July 1987 restructured 
the area of further study in the Navarin Basin Sale 107 EIS. The area of further study contains 5,036 blocks 
of which 1,362 blocks are a part of the highlighted area, and this area is considered in Alternative VI of this 
EIS. 


B. Development of the Environmental Impact Statement 


During preparation of this EIS, Federal, State, and local government agencies; industry; special-interest 
groups; and the public were consulted to obtain descriptive information, to identify significant potential 
effects and issues, and to identify effective mitigating measures and reasonable alternatives to the proposal. 
The information received was used in preparing this EIS. Section I.F. of this EIS discusses the scoping 
process for this proposed lease sale. The following section lists organizations and individuals contacted by 
MMS prior to and during the preparation of this EIS. 


C. List of Contacts for Preparation and Review of ti:  avironmental Impact Statement 


Federal, State, and local government agencies; academic institutions; industry, special-interest groups; and 
private citizens were consulted prior to and during the preparation of this EIS. Many of the agencies, 
groups, and individuals contacted for information during preparation of the EIS are listed below. The EIS 
was sent to all of the following for public review. 


Federal Agencies 


Department of Agriculture 
Forest Service 
Department of Commerce 
National Marine Fisheries Service 
National Marine Mammals Laboratory 
National Oceanic and Atmospheric Administration 
Office of Coastal Zone Management 
Office of Ecology and Environmental Conservation 
Department of Defense 
Air Force 
Army Corps of Engineers 
Department of the Army 
Naval Operations, USN 
' Department of Energy 
Alaska Field Office 
Economic Regulatory Administration 
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Federal Energy Regulatory Commission 

Leasing Policy Development 

Office of Environmental Conservation 
Department of the Interior 

Bureau of Indian Affairs 

Bureau of Land Management 

Bureau of Mines 

Fish and Wildlife Service 

Geological Survey 

National Park Service 
Department of Transportation 

Coast Guard 

Federal Aviation Administration 
Department of the Treasury 
Environmental Protection Agency 


State of Alaska 


Department of Administration 

Department of Commerce and Economic Development 
Department of Community and Regional Affairs 
Department of Environmental Conservation 
Department of Fish and Game 

Department of Health and Social Services 
Department of Labor 

Department of Natural Resources 

Department of Transportation and Public Facilities 
Office of Coastal Management 

Office of the Governor 

Office of Governmental Coordination 


Cities, Vill 1 Native Organizati 


City of Nome 

Village of Alakanuk 
Village of Chefornak 
Village of Chevak 
Village of Emmonak 
Village of Gambell 
Village of Hooper Bay 
Village of Kipnuk 

Village of Kotlik 

Village of Newtok 
Village of Nightmute 
Village of St. Michael 
Village of Savoonga 
Village of Scammon Bay 
Village of Sheldon’s Point 
Village of Toksook Bay 
Village of Tununak 
Village of Unalakleet 
Aleutian/Pribilof Islands Association, Inc. . 
Bering Straits Native Coporation de 
Nunam Kitlutsisti 


George H. Allen, Regional Pianner 

Dan Benfield, Endangered Species Specialist 
Joel Hubbard, Wildlife Biologist 

Maureen McCrea, Social Science Analyst 
Sharon Rathbun, Paralegal Specialist 

Luke Sherman, Economist 

Caryn Smith, Oceanographer 

Evert E. Tornfelt, Social Science Analyst 
Bob Wienhold, Fisheries Biologist 

Glen L. Yankus, Natural Resource Specialist 


Support Staff 


Michael Burwell, Technical Publications Writer-Editor 
Bill Chambers, Cartographic Technician iG 
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Joy Geiselman, Oceanographer 

Karen J. Gibson, Socioeconomic Specialist 
Alona Latonio, Clerk-Typist 

Joel Nudelman, Cartographic Technician 
Mazelle O. Parker, EIS Assistant 

Janet Stan, Clerk-Typist 

Caren Traxinger, Clerk-Typist 

Jean Thomas, Visual Information Specialist 

Kay Tracy, Technical Publications Writer-Editor 


Management 


John Schindler, Chief, Environmental Assessment Section 
Paul Dubsky, Chief, Subarctic Unit 
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APPENDIX A 


RESOURCE ESTIMATES AND 
EXPLORATION AND DEVELOPMENT REPORT 


Appendix A 


IL. Resource Assessment Methodology 


Estimates of potential quantities of undiscovered oil andgas are vital to essential long-range national planning. The Federal 
Government's offshore oil and gas leasing program depends in part on projections of the potential amounts of undiscovered 
hydrocarbon resources on the Outer Continental Shelf (OCS) and estimates of those resources which may be technologically and 

i recoverable. The pace of discovery and development of these resources affects national security, the economic health of 
a large sector of the economy, the balance of trade, and many other important national issues. 


The Minerals Management Service (MMS) develops estimates of the undiscovered oil and gas resource base and economically 
recoverable undiscovered hydrocarbons in support of the OCS leasing program. These estimates are used in a number of public and 
internal documents related to leasing, such as sale-specific Environmental Impact Statements (EIS), Secretarial Issue Documents 
(SID), the Biennial Report to Congress (Section 606, OCS Lands Act), formulation of the 5-Year Leasing Program, and technical 
publications. 


The EIS’s for specific lease sales and events such as the development of a 5-Year Leasing Program use the estimates as a basis for 
analyzing potential environmental impacts of a proposed activity ¢.g., oil spill risk analysis, sale alternatives and deferral options, or 
any other requirement for which the potential resources in specific areas may serve as the basis for evaluating potential actions. In 
the SID, estimates of the amounts and locations of potential resource are used to assist the Secretary of the Interior in balancing the 
economic benefits of development against the environmental consequences resulting from the leasing of offshore areas for petroleum 
exploration and development. Estimates provided in the Biennial Report to Congress may be used by the legislative branch and 
others for national strategic and economic planning purposes. 


Estimating the undiscovered resource base and economically recoverable amounts of oil and gas remaining to be discovered on the 
OCS is a difficult task because of the uncertainties inherent in the process. The actual existence of hydrocarbon accumulations is not 
known with certainty prior to exploratory drilling. The only information concerning the existence of a potential producing field is 
derived from inferences, extrapolations, and subjective judgments. Geophysical data provide clues as to the existence and location of 
possible traps (prospects) and their general dimensions, but geologic data on the quality of any potential reservoir rocks or source 
materials is usually absent. Generally, until drilling operations commence, no data will be available on the nature and distribution of 
included hydrocarbons, or indeed whether hydrocarbons are present at all. Obviously, an exact prediction of resource quantities 
under such circumstances is impossible because the uncertainties in the input data set translate directly to uncertainties in the 
estimates. 


Two main types of undiscovered resource estimates are commonly used, conditional and risked, each responding to different needs. 
Conditional, undiscovered resource estimates represent the amount of resources anticipated if a certain condition exists, the condition 
being that recoverable quantities of oil and/or gas are present in the area of study. In other words, if oil and/or gas are found to 
exist in an area, the conditional estimates represent the amount of hydrocarbons determined to be ultimately recoverable. These 
estimates are used, for instance, to assess the full range of potential environmental impacts in an area if leasing, exploration, 
development, and production were to occur, the condition that hydrocarbons exist must be assumed, otherwise impacts would not be 
a concern. 


However, if the economic value of a resource is being considered, conditional estimates are not the appropriate measure. In these 
cases, such as the economic analyses prepared for sale-specific SID’s, the resource estimates must incorporate the probability (or risk, 
which is often extremely high in frontier areas) that recoverable hydrocarbons may not be present in the entire area. The conditional 
estimates are modified by consideration of this probability that recoverable resources do not exist (that is, factoring in the risk) and 
are then said to be risked resource estimates. 


Considering the uncertainty of geologic and engineering variables associated with hydrocarbon traps, resource estimates are usually 
presented as a range or distribution of values; reporting just one value lends a false sense of precision to the estimate. If a single 
estimate is required, the mean value of the distribution of possible values is the single best indicator of central tendency, since it 
reflects both the probability and magnitude of the estimates. The mean, also known as the expected value, is the arithmetic average 
of all values in the distribution. It is not the “most likely” estimate. The most likely estimate is a probability-weighted average called 
the mode. Another indicator is the median, which is the value that divides a probability distribution into two equal parts; it 
corresponds to the SOth percentile on a cumulative frequency distribution. The figure below is a diagram depicting these three 
measures on a sample probability density curve, which displays the amount of resources versus the relative probability of occurrance. 
The 95 percent estimate shown on the graph indicates a low estimate having a 19-in-20 chance that the actual amount will be greater. 
The 5 percent value is a high estimate with a 1-in-20 likelihood that the actual amount will be greater. 
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The resource estimation process used by the MMS to generate estimates under conditions of uncertainty, incorporates a computer 
called PRESTO (Probabilistic Resource ESTimates Offshore). This program provides MMS with a range of estimates, both 
The program is objective and utilizes a large geological and geophysical data base, not only from the offshore areas but also from 
onshore and offshore State lands. The results produced from the model are reproducible and updatable. This allows new data or 
new interpretations to have a quantifiable effect on the resource estimates. Results are presented as ranges of values rather than as 


estimates, so that useful limits can be provided for planning purposes. The program is also functional under a wide 
range of uncertainty since our knowledge of potential offshore petroleum provinces varies from considerable to general regional 
knowledge. 


The current PRESTO model is in its third generation and incorporates many new, state-of-the-art enhancements. The program uses 
the types of geologic and geophysical data normally used by the oil industry to locate and define potential hydrocarbon-bearing 
geologic features. These data are analyzed, interpreted, and eventually refined to a set of input values which numerically model all 
known potential prospects in the study area. 
Since these input values are rarely exactly know, uncertainty is accounted for by range-of-values estimation, i.e., the inputs for 
variables can be entered as distributions over an appropriate range of possible values with associated probabilities of occurrence. The 
variables used to define prospects and their resource potential are: 

1. areal extent (acres), 
zone pay thickness (feet), 
oil recovery factor (stock tank barrels/acre-feet), 
gas recovery factor (thousand cubic feet/acre-feet), 
proportion (PROP) of the zone pay thickness consisting of gas, 


solution gas-to-oil ratio (standard cubic feet/stock tank barrel), and 
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condensate yield (stock tank barrels/million cubic feet of gas). 


Dependencies among these input variables can be specified where appropriate. Two other zone propertics that may be specified are 
(1) probability of all oil (OPROB) and (2) probability of all gas (GPROB) for each zone. 


Before calculating resources, the model first uses the input geologic risks to determine if hydrocarbons are present in each ic 

Next it determines whether a reservoir contains all oil, all gas, or both (by using OPROB, GPROB, PROP). PRESTO 
then calculates volumes of oil, associated and nonassociated gas, condensaie and solution gas, as appropriate, for all 
hydrocarbon-bearing prospects on each trial by the following equations: 


1. volume of oil, barrels = (acres)(thickness)(1-PROP)(oil recovery factor), 

2. volume of nonassociated and associated gas, million cubic feet = (acres)(thickness)(PROP)(gas recovery factor)(.001), 
3. volume of condensate, barrels = (condensate yield)(nonassociated and associated gas), and 

4. volume of solution gas, thousand cubic feet = (gas-to-oil ratio (oil, barreis)(.001). 


Using the above set of inputs as the basis for estimates of resource volumes, the program uses sophisticated statistical sampling 
techniques to calculate resources. Since each input can be represented by a distribution of values, one point on the distribution for 
each variable is randomly sampled and the selected values are entered into the volumetric equations to solve for resource amounts. 
This process is called a “drilling simulation trial" or "pass" and can be repeated as many as 10,000 times. On each of these trials, the 
model simulates a state of nature by “discovering” which prospects will be hydrocarbon-bearing by using input risks to simulate 
drilling of each prospect. 


To determine the number of trials in which a prospect or zone contributes to the total, the model uses a risk assessment considered 
at four levels: zone, prospect, basin (or play), and area (or basin). The evaluator must enter risk values which measure the 
probability that the prospect or zones within a prospect will be dry and the overall probability that the basin (and area) may be dry. 


Additional estimates of minimum economic field size for each prospect, and minimum economic basin and area reserves (in barrels of 
oil equivalent (BOE) are required to determine the portion of the undiscovered resource base that is economically recoverable. 
Minimum economic field sizes are calculated exogenously through use of a discounted cash flow (DCF) model. They represent the 
smallest resource amount which would balance development and Operating costs (including transportation costs for the gathering 
system) for a prospect and yield a minimum rate of return. The minimum economic field size is tailored to the prospect, considering 
factors such as water depth, distance from shore, depth to the potential pay horizon, and current and projected economic conditions. 


PRESTO develops estimates of economically recoverable resources on a trial by comparing the calculated resource volumes of each 
successful prospect to the minimum economic field size. The gas volumes calculated for a prospect are converted to a volume of oil 
equivalent on the basis of energy or economic equivalency and then added to the oil volume to yield a total BOE for the prospect 
(BOE conversion is described further in Appendix A, Section II, Categories of Resource Estimates). If the calculated prospect 
resource volume in BOE exceeds the minimum economic field size, the prospect is considered to be economically viable and its 
resources contribute to the total. If the calculated prospect resources are less than the minimum economic field size, then the 
prospect is considered noncommercial and its resources are set equal to zero for that trial. Resource amounts greater than the 
minimum economic field size for prospects within a basin are aggregated on each trial and compared to a minimum economic basin 
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reserve. The minimum economic basin reserve, also calculated exogenously, Séechinen canes ¢ etn amma eeeny 
a regional production infrastructure in a basin. Finally, resource amounts for all basins in an area on a given trial are 

minimum economic area reserve to determine whether enough resources are present to justify production facilities for the area. This 
feature is more appropriate for frontier areas than for mature areas with an existing infrastructure. 


When the specified number of trials is completed for either the undiscovered resource base or economically recoverable estimates, 
the solutions of cach trial are sorted and ranked and the results are defined by distributions of solutions. Thus, the full range of 
possible volumetric solutions are represented by a single curve with each point on the distribution having an equal probability of 
occurrence. PRESTO outputs include both conditional and risked distributions. Since the output of PRESTO is a distribution of 
resource estimates, for convenience, the results are usually reported using only the mean value and the Sth and 95th percentiles. The 
Sth percentile can be considered a high estimate where there is a S-percent chance of that amount or more occurring, the 95th as a 
low estimate where there is a 95 percent chance of that amount or more occurring, and the mean is the average value of all trials. 


An important number associated with conditional estimates is the marginal probability. The condition is quantified by assigning it a 
numerical value (the marginal probability (MP)). The MP is a measure of the probability that hydrocarbons exist in an area and is 
represented as a decimal fraction. (For economically recoverable resources, the MP is a measure of the probability that commercial 
hydrocarbons exist in the area.) A MP of 1.00 indicates certainty of hydrocarbon occurrence in the area; a MP of zero indicates no 
chance whatsoever. The MP applies to the entire conditional distribution. As an example, consider an area having a MP equal to 

0.25. This means that the area has a 25 percent chance of containing a hydrocarbon accumulation. If hydrocarbons do exist, then 

the conditional distribution represents the range of possible values. By removing the condition and incorporating the risk that the 

entire area may be barren of hydrocarbons, the estimates are said to be risked. 


The following graphs illustrate conditional and risked resource distributions. Cumulative percentages are given on the vertical axis 
and oil volumes on the horizontal axis. The conditional curve has a corresponding MP of 0.25 and if hydrocarbons do exist, the 
conditional curve displays the calculated range of values. It can be seen on the conditional curve that the SOth percentile corresponds 
to 2.9 billion barrels of oil, i.c., there is a SO percent probability that at least 29 BBO will be found if there are accumulations of oil 
present in the area (the mean or average value is 28 BBO which corresponds to the 54th percentile in this case). The graph on the 
right shows the risked distribution of estimates. Note that the risked mean estimate is only .7 BBO (.25 x 28), reflecting the low 
probability of success in this hypothetical area. The risked curve also shows the chance of resource amounts being greater than or 
equal to zero is 25 percent (corresponding to the MP); there is a 75 percent chance the area is dry. 
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Conditional resource estimates are constrained by a number of statistical caveats which are not intuitive. PRESTO calculates 
planning area resource estimates (or any subset such as an alternative sale configuration) by statistically aggregating the estimates of 
resources in each individual prospect. It does not follow, however, that the total planning area estimate is the arithmetic sum of the 
estimates. This is because each prospect has a different condition (i.c., the chance that hydrocarbons occur in the prospect). 
resources can be aggregated to planning area totals only by rerunning the program using all prospect data and making any 
required risk adjustments. 


The conditional mean multiplied by the MP yields the risked mean, i.c., the average value i pf gt RN 
existing in the area. However, this is statistically valid only for the mean value; the Sth and percentiles cannot be 

multiplied by the MP for risked Sth and 95th percentiles. (The Sth and 95th percentiles on the conditional distribution, when 

multiplied by the marginal probability, will correspond to different percentiles on the risked distribution.) 


The risked mean values can be added or subtracted. However, conditional means are not additive; conditional or risked percentile 
estimates (such as the Sth and 95th percentile estimates) cannot be added or subtracted, but must be aggregated statistically. Risked 
mean resource values are most useful in comparing different areas for ranking purposes. However, as mentioned earlier, it is the 
conditional and not the risked mean that is the amount anticipated if recoverable (or commercial) quantities of oil and gas occur in 
nature. The following example illustrates the essential difference between the two types of estimates and the need to consider both 
in making informedjudgments and decisions. Two areas have been assessed, resulting in very different conditional mean resource 


levels and marginal probabilities. 


Conditional Mean Risked Mean 

{Million BBLS) MP ili 
Area A 1,000 .10 100 
Area B 125 80 100 


The risked mean values calculated for both areas are the same. However, Area A has a larger potential (eight times larger than 
Area B), with only a small chance (10 percent) of hydrocarbons existing in the area. If Area B contains hydrocarbons, the average 
amount anticipated is much smaller, but the chance of hydrocarbons existing in the area is greater (80 percent). 
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The distinction between conditional and risked results is further illustrated by the following example. The undiscovered resource base 
for a fictitious OCS basin is estimated to be between 1 and 7 billion barrels of oil with an average of 3 billion barrels if oil is present 
in. However, it is estimated that there is only a 25 percent chance that this condition will be met (oil present in the basin). 
In other words, if there were 100 basins in the world similar to this fictitious basin, 75 would be dry and 25 would contain oil. The 
25 basins containing oil would each have between 1 and 7 billion barrels with the average size being 3 billion barrels. The average 
amount found in the 100 basins would be reported as 750 million barrels. This is the “risked mean" estimate. Therefore, based on 
current geologic, engincering, and economic knowledge, if this one fictitious basin is fully explored and oil is found, the amount found 
will be between 1 and 7 billion barrels with an average value of 3 billion barrels. There is, however, only a 25 percent chance of oil 
being so the risked mean estimate is reported at 750 million barrels. In actuality, the amount found would be cither zero or 
between 1 and 7 billion barrels and not the risked mean estimate of 750 million barrels. 


IL. Categories of Resource Estimates 


Various categories of undiscovered resource estimates, cach responding to a different question or need, can be developed using the 
models and methodologies described above. These estimates can be derived from a baseline data set comprised of all prospects in 
the area. These resource estimates form a nested hierarchy, where each estimate is a subset of previous estimates. 


Planning Area Estimate 
(Undiscovered Resource Base) 


Sale Configurations 
(or Deferral/Deletion Options) 


Planning Area Estimates are the top tier of undiscovered resource estimates. These estimates are for policy guidance and as such, 
they are broad and all encompassing in nature. They are used, for example, to develop the 5-Year Leasing Program and the Biennial 
Report to Congress (Section 605, OCS Lands Act). These estimates include both prospects identified through interpretation of 
geologic and geophysical data and prospects postulated by the extrapolation of geologic trends into areas having scant data. They 
also include adjustments for the fact that current exploration tools and analyses are not perfect in identifying all potential 
accumulations. 


The undiscovered resource base includes estimated quantities of oil and gas resources which can physically be produced at the surface 
by conventional technological means, without regard to any economic constraints. Planning area estimates that are described as 

include resources only from those prospects that are of sufficient size to be economically producible and 
marketable, based on current and projected economic conditions and foreseeable technological trends. 


Gas production is presently uneconomic in all cases, assuming it must be marketed on the U.S. West Coast. The cost of platforms, 
wells, pipeline, liquefaction plant, tankers, and regasification is much higher than any projected return based on current price 
forecasts for the gas. The market price is not forecast to rise sufficiently during the sale scenario to change this conclusion. 
Producted gas, not flared or used as fuel, will be reinjected for pressure maintenance. For more information on the economics of 
gas, see pages A-12 and A-13. 


For the Navarin Planning Area, the undiscovered economically recoverable estimates follow. 


Conditional 
95th Percentile 0.17 0.00 
Mean 1.14 0.00 
Sth Percentile 4.95 0.00 


Marginal Probability = 0.03 


Risked 
95th Percentile 0.00 0.00 
Mean 0.03 0.00 
Sth Percentile 0.00 0.00 


(Although estimates are shown at the 95th percentile, Sth percentile, and mean cases, these are only three possible numbers from a 
full and continuous distribution of possible values. The figure below shows a conditional distribution for the economically 
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recoverable resources, in barrels of oil equivalent. Gas volumes are converted to barrels of oil on an energy equivalent basis and 
then added to the oil volume. Ore barrel of oil equivalent equals 5.62 Mcf of gas based on 5,800,000 Btu/barre! and 1,032 Btu/cu ft 
of gas. Every point on these curves is equally likely to occur. However, the low and high estimates indicate the range of possible 
values and the conditional mean represents the average amount anticipated, given that recoverable hydrocarbons exist in at least one 
of the prospects modeled.) 
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an 6 Bee Sole 0. ante eee related to environmental analyses and 
cost studies. Oftentimes the area offered for lease is smaller than the entire planning area. Therefore, prospects lying 
outside of the proposed sale area must be deleted from the assessment. These estimates are undiscovered, 

resources which are based on current economic and technological conditions and projections. Since these estimates are more 


and of nearer term use than planning area estimates, postulated (unmapped) prospects generally are not included, except 
Se ee EY CA recoverable resource estimates for the entire area offered for lease in the 


Mean 0.03 0.00 
Sth Percentile 0.00 0.00 


The sale area estimates represent the amount of undiscovered economically recoverable resources offered for lease. The Resources 
an assessment by MMS of the amount of resources 
Sale 107, 
and 
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Low, base, and estimates developed to analyze the je of outcomes which could result from holding the 


To arrive at the base case estimate, a judgement is made as to what percentage of the unleased conditional mean oil resources is 
expected to be leased and developed. Some of the major considerations in the judgment process include (but are not limited to) the 
quality of the prospects, their locations, reservoir and water depths, and historic patterns from previous sales. For the prospects that 
are expected to be developed, an estimate is made as to what percentage of resources these prospects contribute to the unleased 
mean resource. However, the resources for each developable prospect are conditional resources with varying marginal probabilities, 
and therefore cannot be used directly in the process. For this purpose, risked resources can be used because the probabilities that 
resources do not exist have been factored into each prospect. Therefore, the risked resources are normalized and have the same 
condition. It follows that by using the risked resources for the prospects, an estimate can be made as to what percentage the 
developable prospects contribute to the risked mean. This percentage is then applied to the unleased conditional mean to arrive at 
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the base case volume. An estimate was made that the prospects that are expected to be leased and developed represent 
approximately SO percent of the risked mean. 


This factor was then applied to the unleased conditional mean to arrive at the base case estimate (0.90 billion barrels of oil X 050 = 
0.45 billion barrels of oil). 


This factor was also applied to other levels of the resource distribution for the high case estimate. This factor was applied to the 
unleased conditional 5 percent volume to arrive at the high case estimate (4.32 billion barrels of oil X 050 = 2.16 billion barrels of 
oil). 


For the low case, leased acreage will be drilled, but no development will occur. Low case estimates are uneconomic because they are 


Resource estimates are also developed for Alternative Sale Configurations (or Deferral/Deletion Options). These estimates allow 

ison of the Proposal and the various sale alternatives, using procedures developed to estimate the relative resource 
contribution of each alternative. To make this comparison, the analysis of the sale area alternatives is based on the same condition 
as the Proposal, that is, that economically recoverable resources exist in the sale area. Therefore, each alternative has the same . 
marginal probability as the sale area. The alternative estimates are based on the prospect data set used for the resources estimated 
to be leased at the base case. Risked resource estimates are developed for each prospect and used to compute the relative 
contribution of the prospects for each alternative. Risked resources for prospects located in deferred areas, outside of the alternative, 
are deleted from the base case estimate. The resultant total risked estimate for the alternative is then divided by the marginal 
Ry © Sie So RNS Sates Some See. This amount can then be compared to the amount estimated to be leased 

the Proposal to determine the relative effects of the Alternative. 


The following resource estimates have been prepared for Sale 107 Alternatives: 


ajternati Billion Barrels) Trillion Cubic Feet) 


St. Matthew Island 
Base Case 0.45 0.00 
5-Year Leasing Program 0.45 0.00 
—— Subarea 
Base 
200-Meter Isobath Base 0.00° 0.00 
Case 
Marginal probability 


for all alternatives 0.03 


* Although the 200 Meter Isobath Alternative has a three percent chance of hydrocarbons being present, none are expected to be 
developed and produced. 


The procedures used to determine these different categories of resource estimates are similar in all cases. While subjectivity exists in 
determining inputs and which prospects are likely to be leased, judgments are consistently applied by specialists in each discipline. 
For example, inputs such as acreage and net pay are provided by geologists, reservoir engineering parameters are estimated by 
petroleum engineers, and so forth. The advantages of the model are that subjective judgments of subject matter experts are handled 
in an Objective manner and written documentation of the various judgments is provided so that the estimates can be readily updated 
in the future as new information and _ interpretations become available. 


Estimates of remaining undiscovered, economically recoverable oil and gas in a proposed sale area are reported in EIS's to provide 
the basis for an assessment of the environmental, social, and economic impacts which might realistically be assumed to result from a 
specific sale. Resource estimates serve as the focus of the assumed exploration and development activities that are fundamental to a 
rigorous assessment of the potential effects of a proposed sale. 
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Formerly, the impact analyses for sales were conducted on the conditional mean sale area resource (except in the Gulf of Mexico) 
with a much abridged high (Sth percentile) and low (95th percentile) case analysis separated from the primary analysis. The 


the sale overstated the level of activity that would result. Since the bulk of the analysis involved the mean resource, a perception 
developed among some readers that this amount of resource would, in fact, be discovered and produced. This and the resulting 
estimates of subsequent exploration and development activities acquired a validity among some readers that generally could not be 
supported by the available leasing data. The uncertainty inherent in the estimates and by inference in the complex series of 
environmental, economic, and social effects predicated on them needed to be emphasized. Recognizing the inherent uncertainty 
associated with resource estimates, the EIS includes an analysis of a range of potential outcomes as represented by three distinct 
scenarios. This procedure acknowledges the uncertainties associated with estimating the amounts of resources which will be leased 
and emphasizes that the resource estimates reflect a range of possibilities. The limits of the range of resources are constrained by a 
low case and a high case, both of which represent realistic levels of exploration and development activity. Within the range is a base 
case estimate of resources which are believed likely to be leased, developed, and produced as a result of the sale. The low, base, and 
high cases and their attendant impacts are presented in the EIS for the proposed action. 


The low case presented in EIS’s is used in frontier planning areas where there is a high probability that commercially exploitable 
resources do not exist and development activities may not occur as a consequence of leasing. Therefore, for most frontier planning 
areas, the low case analysis considers impacts associated with industry efforts related only to exploratory activities because the amount 
estimated is usually below that which would be economic to produce. However, in the event that resource estimates for the low case 
justify commercial development, then development and production will be included in the low case scenario and analyzed. The low 
case is used in all areas except the Gulf of Mexico and Southern California which have established production or significant 
discoveries which may lead to production. 


The base case includes undiscovered resources estimated to be leased, developed, and produced, assuming that hydrocarbons exist in 
the area (i.¢., a conditional estimate), and an estimate od the ofannen, cone, production, and —— apy activities 
appropriate to that level of resources. The base ca: | 
sale area in commercial quantities and if the sale occurs as proposed. Most of the anslytical effort is focused on the base case 
because it represents the resource quantity that is expected to be found and developed as a result of the sale if hydrocarbons are 
present in economic volumes in the sale area. Post-cxploration NEPA analysis is obviously pointless if commercial oi! and/or gas 
does not exist; therefore, the base and high case resources are reported as conditional estimates because these estimates assume that 
economically recoverable hydrocarbons exist and will be discovered, developed, produced, and transported to the market. The base 
case estimate reflects the following: successes or failures since the previous sales in a planning area; previous leasing rates; perceived 
industry interest; costs associated with exploration and development; existing infrastructure to transport oil or gas to market; and so 
forth. 


The high case is an estimate of a significantly higher level of resource recovery and attendant exploration and development activity 
which could result from leasing more acreage than may occur in the base case, or which could result from the discoveries of larger oil 
and gas accumulations than estimated under the base case assumptions. The high case estimate is a larger but still reasonable 
quantity of resources which very likely produce distinctly different impacts. Ordinarily, the effects of this scenario would be higher 
than those of the base case because they are predicated on more and larger discoveries. It represents a more optimistic scenario and 
assumes higher than expected leasing rates, favorable geologic conditions, or improved economics. 


An examination of these three levels of resources and subsequent development will cover the range of probable outcomes and 
impacts which could be anticipated to occur as a result of a sale. 

The object of the three-case analysis (base and high cases only in mature, producing planning areas) is to scrutinize a spectrum of 
activity levels, rather than to assess a single scenario which can change because specific estimates change during the 2- to 3-year 
prelease process. Representing resource estimates as a range recognizes the uncertainties associated with the estimation 
methodologies and allows some flexibility if the estimates should change. 


Regional offices develop base case resource estimates consistent with the data available to them. The Gulf of Mexico Region uses a 
historical approach which derives the base case from a rigorous analysis of past leasing rates. The result is a time-dependent decline 
in resource volume for a succession of sales, wherein cach sale is assumed to contribute a percentage of the total planning area 
resource. Other Regions use (with variations) a methodology which extracts and aggregates the resource volumes of those 
considered most attractive from the PRESTO data base. These prospects usually have high industry interest and are the most likely 
to yield the highest rate of financial return by reason of size, distance from shore, proximity to transportation infrastructure, water 
depth, etc., and are thus the most likely to be leased as a result of the sale. 


IV. Exploration and Development Scenanos 


Infrastructure for cach Environmental Impact Statement (EIS) scenario (low, base, and high cases) is estimated for the Exploration 
and Development (E&D) Report based on the amounts of conditional resources estimated to be leased and subsequently discovered 
and developed. An exploration-only scenano results when there is an insufficient quantity of resources in the low case to justify 
development but only an exploration effort is carried out. The E&D Report is composed of timetables with the yearly numbers of 
successful and unsuccessful exploration, delineation, and production wells for oil and gas, the number of platforms, oil and gas 
line miles and production schedules. The E&D infrastructure is estimated using methodologies which are specific to each 

inerals Management Service Region and which are based on the amount of historical information available, evaluator’s professional 
judgment, and the geologic, engineering, and economic uncertainties associated with each sale area. An EiS impact analysis based on 
these three distinct scenarios that are derived from a range of resource estimates, provides decision- makers with a realistic 
assessment of the consequences of leasing. 
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In August 1989, the U.S. Geological Survey and the Minerals Management Service published the National Oil and Gas Resource 
Assessment (NOGRA) of the undiscovered conventionally recoverable oil and natural gas resources of the United States. It 
considered new geological, technological, and economic information and uses more definitive methods of resource appraisal than 
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previous assessments. The assessment was conducted over a period of more than 2 years and reflects data and information available 
as of January 1, 1987. 


The NOGRA is the basis for the generation of both the sale area resource estimates and the cumulative case resource estimate. The 
cumulative case number will be arrived at by use of a probabilistic method (known as the USGS Crovelli model) which will yield a 
range of values. The methodology aggregates distributions (not single point estimates) while honoring the marginal probabilities for 
each of those distributions. 


Conditional resource estimates are not directly comparable between planning areas since they are generally based on different 
marginal probabilities. A regional or subregional resource estimate derived from the NOGRA will be provided for the cumulative 
case analysis for individual lease sale EIS’s. This resource estimate takes into consideration the different marginal probabilities of 
cach planning area. It provides a resource estimate that gives a better indication of the likelihood of oil and gas activities occurring 
within the region or subregion over the life of the proposal, and provides consistency in the cumulative analysis from one EIS to the 
next in the region or subregion. Therefore, the life of the proposal considers past and future sales as well as the current sale, and 
includes both leased and unleased resources. 


For the purposes of EIS analysis, conditional mean resource estimates derived for any subregion assume thet the sales on the 5-Year 
Schedule in that subregion wil! result in exploration, development, and production. Although a precise schedule will not be 
developed for when that activity will occur, it is logical to assume that some exploration and/or development could occur from more 
than one sale in the subregion at the same time, and this could continue throughout the life of those sales. 


The cumulative number will remain the same until the NOGRA is changed. Consequently, the analysis of the cumulative case for a 
sale in a given region or subregion will be similar for all other sales in that region or subregion, provided the NOGRA does not 
change. There will likely be some differences in the discussion of the contribution of the proposal to cumulative impacts from 
EIS-to-EIS. This will provide a consistent analysis of the cumulative case for all sales on the 5-Year Schedule in a given region or 
subregion. This avoids the problem of using a different basis for the cumulative analysis in a given area from one EIS to the next, 
which would result in inconsistent, conflicting analyses in the EIS’s. 


The cumulative resources for the Bering Subregion are as follows: 


Undiscovered, Economically Recoverable 
Resources for the Bering Sea Subregion 
(leased and unicases) 


Oil Gas 
iltion (Erillion Cubic Feet) 
Conditional 
95th Percentile 0.14 0.00 
Mean 1.72 0.00 
Sth Percentile 5.87 0.00 


Marginal Probability = 0.03 


Risked 

95th Percentile 0.00 0.00 
Mean 0.06 0.00 
Sth Percentile 0.00 0.00 


For a full analysis of the cumulative case effects, please see the section of the EIS addressing the analysis of the cumulative case. 
That discussion contains analyses of cumulative considerations that go beyond just the cumulative resources described above. 
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cumulative case with 1,720 million barrels oil resource (1.72 BBO), is programmed for 16 exploratory wells, 9 delineation 


six production platforms and 336 development wells, one-fourth of which are assumed to be service wells. 


gs 


most likely exploration rigs for Sale 107 will be semi-submersibles. 
but may be possible with drillships using icebreaker support. A support base 


an emergency supply barge stationed off St. Matthew Island. 
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Note that the schedules assume 
are constructed at the same time as 


placement of platforms on location 
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tons of dry mud and produce 600 short tons of dry rock cuttings. The average development 


dry net short tons of mud and produce 880 short tons of dry rock cuttings. 


well will dispose 580 short tons of dry mud and produce 930 short tons of dry rock cuttings. The average 
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The mud discharged to the seafloor will have this typical composition: 


Component Weight % 
Barite 63.0 

Clay 20 

Lignosulfonate 20 

Lignite 1S 

Sodium hydroxide 15 

Other 8&0 

Total 100.0 
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figure 2 is 450 million barrels of oil. An exploration and development schedule (EAD) for this alternative is shown in table 4. A 
negligible difference in resource potential exists between this alternative and the base case whose E2D schedule is shown in table 2. 
The estimated volume of hydrocarbon that is to be developed and in the S-Year Leasing Program Highlighted 


Subarea Alternative shown in figure 4 is alsc 450 million barrels of oil. An schedule for this alternative is shown in table 6, 
and again, a negligible difference exists between this alternative and the base case. 


For the 200 Meter Isobath Alternative shown in figure 3, no hydrocarbons are expected to to be . ..wped and produced. Only 
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A- 1. EXPLORATION AND DEVELOPMENT SCHEDULE 


SME 107 LOH CASE 
Sale Exploration Delineation Explor/Delin Production Prod/Service Production Ruaber of Production Pipeline 


Yeer Wells Sit Sas Rigs at St ess Rigs Shorebeses Miles 


pe 
ee 
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TOTAS 6 0 0 ° 0 0 6 : 1 oor 6 o °0 


* Sale Year. 
©¢ This resource is belaw the ainieum economic resource required for devel opment. 


A~ 2. EXPLORAl..« AND DEVELOPMENT SCHEDULE 


SAE 107 BASE CASE 
Sale Exploration Delineation Explor/Delin Production Prod/Service Production Mumber of Production 
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4-3. EXPLORATION AMD DEVELOPHENT SCHEDULE 


SAE 107 SiGe CASE 
Sale Exploration Delineation Explor/Delin Predyction Prod/Service Production Sumber of Production P'peline 
Year Wells Melis Rigs at ells Rigs Shorebeses 
Ot) _ Ges 

. 

2 6 3 0.1*° 

3 & 4 5 

4 é « 5 

- § 4 4 
6 5 4 4 

7 4 2 

s 2 

$ ; 21 2 
10 
1 z 75 bed bis Tear 
12 112 16 G.2*¢ 160°* 
13 112 16 125 

14 63 16 135 

is 
if +i 

17 185 

18 185 
i ig 
22 118 
23 100 
24 i 
2 6s 
28 60 
29 $$ 
TOTAS 37 “w 0 - 8s 66 416 0 1.0*¢ 7160 (0 320°" 0 
* Sele Year. 


** Assumes Shorebase is St. Paul Island. Optional shorebase (see text) will redece pipeline requirement by one-half, 
with pipeline laid in year 12. 
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“4 &-S. EXPLORATION AD CEVELOPPERT SCHEDULE 
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FIGURE A-2. ALTERNATIVE IV — ST. MATTHEW ISLAND DEFERRAL 
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FIGURE a-1. ALTERNATIVE | — PROPOSED LEASE SALE AREA 
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FIGURE A-3. ALTERNATIVE V - 200-METER ISOBATH DEFERRAL 
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Appendix B 
Community-Population Assumptions 


A. ernative I - | 


1. Low Case: The scenario for the low case identifies the communities of Unalaska and St. Paul as potential 
petroleum industry shore-base sites for marine and air support, respectively. Tabics B-1 and B-2 compare the assumptions for future 
population growth in these communities as a result of the exploration-only case and in the absence of the sale, with total population 
separated into resident and enclave populations in both instances. The table showing the population assumptions for St. Paul also 
identifies offshore population, since these people would be transferring through the St. Paul airport. A year-by-year array of these 
offshore data are shown in Table B-7. 


The population data for Unalaska are derived from employment forecasts generated by using the mathematical Rural Alaska Model 
(RAM). The population assumptions for St. Paul are derived from employment forecasts based on expected resource levels, 

scenarios combined with judgments on the number of total residents expected from among the labor force, and the 
labor-force-participation rate for onshore jobs among St. Paul residents. The community of St. Paul has too small a population to 
utilize the RAM model. 


Unalaska: The low case is expected to begin in 1992 and terminate in 1995. At the outset, the total OCS-related population of 236 
at Unalaska represents 105 percent of total community population, although the resident component would represent less than 10 

percent of the total resident population. In the years 1993 to 1995, these figures decrease substantially, with OCS-related activities 

contributing less than S percent of cither resident or enclave population. 


St. Paul Island: In the low case, a total of 143 persons are expected to be on St. Paul Island in 1992 for air-facility construction. An 
enclave population of 33 to 36 persons associated with support operations is forecast for the 3 years of exploration activity following 
construction. The offshore workforce, which will rotate through the St. Paul airport, is expected to range from 83 to 151 persons 
during exploration activities. 


2. Base Case: The scenario for the base case uses the same shore-base sites as in the low case. The 
communities of Unalaska and St. Paul are designated as potential shore-base sites for marine and air support, respectively. Tables 
B-3 and B-4 compare the assumptions for future population growth in these communities. The population forecasts are derived in 
the same manner as in the low case. 


Unalaska: The year 1992 is assumed as the beginning of population increase at Unalaska as a result of base-case activities. In 1995 
the total lease-sale-related population of 90 amounts to 4.1 percent of total community popuiation. Resident and enclave population 
are about even in size, with the resident population of 43 accounting for 3.5 percent of the total resident population of the 
community. Members of the enclave population are assumed to be without families, work on a rotation basis, and commute to 
residences located elsewhere when not housed temporarily in Unalaska. By 2000, the lease-sale-related total population of 280 
accounts for 11.4 percent of total community population. 


By the year 2005, the pattern of population increase associated with oil production begins to take form in Unalaska. The total 
OCS-related population of 347 comprises 13.8 percent of total community population. This proportion holds for resident and enclave 
population, each of which are about equal in size and account for a similar proportion of the respective populations they represent. 
These sizes and proportions of population remain gencrally the same throughout the life of the field. 


St. Paul Island: St. Paul Island is assumed to house peak base-case onshore-enclave population of 111 in 1992 and 147 in 1998 during 
facility construction. Between these periods of time, the enclave population on the island ranges from 76 to 86 people. The enclave 
population during the production phase, beginning in 2001 and following the last construction period, is expected to be maintained at 
a level of 75 people. As in Unalaska, members of the enclave population are assumed to be without families, work on a rotation 
basis, and commute to residences located elsewhere when not housed temporarily on the island. Offshore workers are expected to 
use the airport facilities on St. Paul Island for travel to and from offshore work sites and to residences located on the mainland. 
Employment offshore St. Paul Island reaches peaks of more than 600 workers during the construction periods of 1999 through 2002. 
In the years prior to production, the number of offshore workers is estimated to range from 83 to 355. After production starts, 
employment offshore is anticipated to be maintained at a level of 421 people. 

The resident population on St. Paul Island in the absence of the lease sale is assumed to decline somewhat and reach an assumed 
stable state of around 470 people by 1995. The increase in resident population associated with the base case (of around 60 people 
from 2005 onward) is presumed to consist predominantly of Aleut people and be brought about by some immigration and a reduction 
of outmigration within this population group because of the increased availability of jobs on the island. In the base case, the 
onshore resident population of St. Paul associated with the sale constitutes 11.3 percent (60 people) of the total population in the 
long term, and a lesser amount prior to 2005. 


The size of the resident population in the community is established with an upper limit of 530 people in the base case, considered a 
justifiable limit to growth under the terms of base-case conditions and in light of the special geography and composition of the 
community. Maintaining this level of population or any other goal of acceptable population size ( or, conversely, maintaining such a 
limit under the stress of growth pressures) is largely a matter of public policy that would involve policies for access to land and 
construction of new housing and community facilities. As a point of reference, the community of St. Paul had a population of 466 in 
1987, according to State of Alaska revenue sharing data (State of Alaska, Dept. of Community and Regional Affairs, 1988). 


3. High Case: The scenario for the high case is the same as for the base case, except for the addition of St. 
Paul Island as the site for an oil terminal. Tables B-5 and B-6 compare the assumptions for future population growth in Unalaska 
and St. Paul as was done for the base case. Reference is also made to the employment data shown on Table B-9. The population 
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forecasts for Unalaska and St. Paul are derived in the same manner as in the base case. 


Unalaska: The year 1992 is forecast as the beginning of a population increase at Unalaska as a result of high-case activities. By 
1995, the total lease-sale-related population of 182 amounts to 7.7 percent of the total community population. Resident and enclave 
populations are about even in size, with the resident population of 85 accounting for 65 percent of the total resident population of 
the community. By 2000, the icase-sale-related total population of 182 accounts for 7.7 percent of total community population. 


By the year 2005, the pattern of population increase associated with oil production begins to take form in Unalaska. The total 
OCS-related population of 464 comprises 17.6 percent of total community population. This proportion holds generally for resident 
and enclave populations, cach of which are about equal in size and account for a similar proportion of the respective populations they 
represent. These sizes and proportions of population remain generally the same throughout the life of the field. 


St. Paul Island: St. Paul Island is assumed to house a high-case onshore-enclave population of 318 in 1992 and more than 1,500 
during facility construction. The enclave population during the production phase, beginning in 20 | and following the last 
construction period, is expected to be maintained at a level of 656 people. (See Table B-9). As in the base case, members of the 
enclave population are assumed to be without families, work on a rotation basis, and commute to residences located elsewhere when 
not housed temporarily on the island. Offshore workers are also expected to use the airport facilities on St. Paul Island for travel to 
and from offshore work sites and to residences located on the mainland. Employment offshore St. Paul Island ranges from 423 to 
831 between 1992 and 1996 and from 1,369 to 2,613 between 1999 and 2004. After production starts, employment offshore is 
anticipated to be maintained at a level of more than 1,600 persons. 


The increase in resident population associated with the high case (of some 280 people by 2010 onward) is presumed to consist 
predominantly of Aleut people and be brought about by immigration and a considerable reduction of outmigration within this 
population group because of the greatly increased availability of jobs on the island. The onshore resident population increase of 280 
over the no-sale case constitutes 37.3 percent of the total population as a long-term prospect for the community. Prior to this point, 
onshore resident population associated with the high case increases to a lesser extent, representing 11.3 percent (60 people) of the 
total population in 2000 and 27.7 percent (180 peopic) of the total population in 2005. 


The size of the community's resident population is established with an upper limit of 750 people in the high case, considered a 
justifiable limit to growth under the terms of high-case conditions and in light of the special geography and composition of the 
community. As in the base case, maintaining this level of population or any other goal of acceptable population size is largely a 
matter of public policy that would involve policies for access to land and construction of new housing and community facilities. 


B. Other Alternatives 


Under Alternative II (No Sale), no population assumptions are necessary in the absence of the sale. Under Alternative Ill (Delay 
the Sale), the population assumptions are the same as for the range of cases considered for Alternative I, the Proposal, only delayed 
in occurrence. Under Alternative IV (St. Matthew Island Deferral), the population assumptions are the same as for the base case of 
Alternative I, the Proposal, since the activity levels for Alternative IV are similar to the base case, and the scenario used in 
Alternative IV is the same as in the base case. For Alternative V (200-Meter Isobath Deferral), the population assumptions are the 
same as for the low case of Alternative I, the Proposal, since the activity levels for Alternative V are similar to the low case, and the 
scenario used in Alternative V is the same as in the low case. For Alternative V1 (S-Year Leasing Program Highlighted Subarea 
Deferral), the population assumptions are the same as for the base case of Alternative I, the Proposal, since the activity levels for 
Alternative VI are similar to the base case, and the scenario used in Alternative VI is the same as in the base case. 
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Table B-1 
Unalaska Population Assumptions: Onshore Population 


(Low Case) 
Resident Populati Enclave Populati Total Populati 
No No No 
OCS Sale OCS OCS OCS Sale OCS OCS OCS Sale OCS OCS 
Year Case Case Pop. % Case Case Pop. % Case Case Pop. %&% 
1992 1,2271,115 112 9.1 1016 89 123 12.1 2,244 2,008 23% 105 
1993 1,166 1,127 39 33 945 902 43 46 2,110 2,029 81 38 
1994 1,202 1,163 39 32 954 911 43 45 2,15 2,074 82 38 
1995 1,217 1,182 35 29 959 920 39 «41 2,176 2,102 74 «©6334 
Source: USDOI, MMS, 1989. 
Tabie B-2 
St. Paul Population Assumptions 
(Low Case) 
Onshore Onshore Onshore Offshore 
No No No 
OCS Sale OCS OCS OCS Sale OCS OCS OCS Sale OCS OCS OCS 
Year Case Case Pop. % Case Case Pop. % Case Case Pop. % Case 
1992 505 470 35 6.9 180s 42 108 72.0 65 512 143 218 &%3 
1993 505 470 35 6.9 7 8642 % 46.2 583 S512 7i 12.2 151 
1994 495 470 25 5.1 7% 8 42 3% 46.2 573. 512_—Ss«O6*1 106 151 
1995 485 470 15 3.1 75 42 33 44.0 SOO S12 4 8.6 83 
Source: USDOI, MMS, 1989. 
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Table B-3 
Unalaska Population Assumptions: Onshore Population 


(Base Case) 
—____Resident Population _ Enclave Population _ —___Total Population __ 
No No No 
OCS Sale OCS OCS OCS Sale OCS OCS OCS Sale OCS OCS 
Year Case Case Pop % Case Case Pop. % Case Case Pop. % 
1995 1,225 1,182 43 3.5 967 920 47 49 2,192 2,102 90 4.1 
2000 41,351 1,218 # 133 98 1,114 967 147 132 2465 2,185 20 114 
2005 1399 1,199 200 43 1,114 967 147) 132 2513 2166 S37 138 
2010 +1379 1,188 191 13.9 1,114 967 147 132 2493 2,156 337 135 
2015 1,367 1,188 179 13.1 1,114 967 +147 ~= 13.2 2,481 2,156 325 13.1 
Source: USDOI, MMS, 1989. 
Table B-4 
St. Paul Population Assumptions 
(Base Case) 
Onshore Onshore Onshore Offshore 
Resident Populati Enclave Populati Total Populati Populati 
No No No 
OCS Sale OCS OCS OCS Sale OCS OCS OCS Sale OCS OCS OCS 
Year Case Case Pop. % Case Case Pop. % Case Case Pop. % Case 
1995 50S 470 35 69 81 42 39 48.1 586 512 iil 18.9 219 
2000 520 470 SO 946 4 42 #1 «23 563 512 53 94 752 
2005 530 470 #0 113 118 43 75 63.6 648 $13 125 193 411 
2010 530 470 @& 113 118 43 75 63.6 648 $13 135 208 421 
2015 530 470 & 113 118 43 75 63.6 648 513 135 208 421 


Source: USDOI, MMS, 1989. 


—_ B-4 


Table B-5 
Unalaska Population Assumptions: Onshore Population 


(High Case) 
Resident Populati Enclave Populati Total Populati 
No No No 
OCS Sale OCS OCS OCS Sale OCS OCS OCS Sale OCS OCS 
Year Case Case Pop % Case Case Pop. % Case Case Pop. % 
1995 1,285 1,182 103 8.0 1,030 920 110 10.7 2,315 2,102 213 9.2 
2000 «=s_:«:1,303—s:1,218 85 6.5 1064 67 £97 9.1 2,367 2,185 182 7.7 
2005 1,476 1,199 277 18.8 1,154 967 187 16.2 2,630 2,166 464 17.6 
2010 +=1,463 1,188 275 18.8 1154 967 187 16.2 2,617 2,156 461 17.6 
2015 = «11,464 11,188 276 18.9 1,154 967 187 16.2 2,618 2,156 462 17.6 
Source: USDOI, MMS, 1989. 
Table B-6 
St. Paul Population Assumptions 
(High Case) 
Onshore Onshore Onshore Offshore 
Resident Population Enclave Population Total Population Population 
No No No 
OCS Sale OCS OCS OCS Sale OCS OCS OCS Sale OCS OCS OCS 
Year Case Case Pop. % Case Case Pop. % Case Case Pop. % Case 
1995 510 470 4 78 139 42 97 698 649 $12 137 21.1 695 
2000 530 470 6&0 113 80 42 38 475 616 S12 9%8 16.2 1,630 
2005 650 470 180 27.7 699 43 656 93.8 1,349 S13 836 62.0 1,643 
2010 750 470 280 373 699 43 656 938 1,449 S13 936 64.6 1,643 
2015 750 470 280 373 699 43 656 938 1449 513 936 64.6 1,683 


Source: USDOI, MMS, 1989. 
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Table B-7 
Allocation of OCS Employment on or near St. Paul 


(Low Case) 

Onshore Jobs 

for Permanent Onshore 
Year Residents % Total Enclave Jobs % Total Offshore Jobs %Total Total 
1991 0 0 0 0 
1992 36 15.9 108 47.6 83 36.6 227 
1993 12 6.0 36 18.1 151 75.9 199 
1994 12 6.0 36 18.1 151 75.9 199 
1995 11 8.7 33 26.0 83 65.4 127 
Source: USDOI, MMS, 1989. 

Table B-8 
Allocation of OCS Employment On or Near St. Paul 
(Base Case) 

Onshore Jobs 

for Permanent Onshore 
Year Residents % Total Enclave Jobs % Total Offshore Jobs % Total Total 
1991 0 0 0 0 
1992 37 12.4 111 37.1 151 50.5 299 
1993 15 3.6 44 10.6 355 85.7 414 
1994 13 48 38 14.1 219 81.1 270 
1995 13 4.8 38 14.1 219 81.1 270 
1996 12 6.0 36 18.1 151 75.9 199 
1997 11 8.7 33 26.0 83 65.4 127 
1998 5 23.8 16 76.2 0 0.0 21 
1999 4 6 13 1.9 673 97.5 690 
2000 0 0.0 0 0.0 752 100.0 752 
2001 25 3.3 75 9.9 656 86.8 756 
2005 25 4.9 75 14.7 411 80.4 511 
2015 25 48 75 14.4 421 80.8 521 
2020 25 48 75 14.4 421 80.8 521 


Source: USDOI, MMS, 1989. 
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Table B-9 
Allocation of OCS Employment on or near St. Paul 


(High Case) 
Onshore Jobs 
for Permanent Onshore 
Year Residents % Total Enclave Jobs % Total Offshore Jobs % Total Total 
1991 0 0.0 0 0.0 0 0.0 0 
1992 45 6.2 258 35.5 423 58.3 726 
1993 19 2.0 106 11.1 831 86.9 956 
1994 19 2.0 106 11.1 831 86.9 813 
1995 18 2.2 100 12.3 659 85.5 $13 
1996 17 23 97 13.1 627 84.6 741 
1997 14 12.7 81 73.6 15 13.6 110 
1998 12 36.4 21 63.6 0 0.0 33 
1999 12 0.9 21 1.5 1,369 97.6 1,402 
2000 12 0.7 21 13 1,630 98.0 1,663 
2001 1 0.0 37 1.6 2,238 98.3 2,276 
2002 0 0.0 4 0.2 2,500 99.8 2,504 
2003 75 2.0 1,065 28.4 2,613 69.6 3,753 
2004 57 2.5 669 29.2 1,568 68.4 2,294 
2005 77 3.2 665 279 1,643 68.9 2,385 
2006 98 4.1 660 27.5 1,643 68.4 2,401 
2007 102 42 656 27.3 1,683 68.4 2,401 
2010 102 4.2 656 273 1,683 68.4 2,401 
2015 102 4.2 656 26.9 1,683 68.9 2,441 
2010 102 42 656 26.9 1,683 68.9 2,441 


Source: USDOI, MMS, 1989. 
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APPENDIX C 


BIOLOGICAL OPINION ON ENDANGERED SPECIES 


United States Department of the Intenor 


oct 12 Be 
4, 4, 
Remor sno 4; €. 
Te: Director, U.S. Fism ang Wildlife Service As * Me 
From: Director, Minerals Management Service sco) W™ 0 BETTE cat 
Subject: Proposed Nevarin Basin OF) and Gas Lease Sale 107 4e" 


On Janvary 27, 1986, tne Minerals Management Service (MMS) received from the 
U.S. Fism ane Wilelife Service (FuS) an cranges ; fes Act i sa 7? 

“ne jeopar Biologics! opinion for o1! and easing and exploration 
pe. a Mm ramen Ravarin Basin Lease tiie 107 in the Bering Sea offshore 
Alasts. Tris sale, planned then for Seotember 1986, was sudsequent!y postponed 
@n6 15 now tentatively scheduled for Oecesder 1989. 


emmatic considerations were largely responsible for this delay, during 
which of! and resource estimates and the of! spr! risk analyses (OSRA) 
changes from those supplied to FwS at tne start of the Sale 107 formal 

witation. Tre attached materials Gescride current MMS projections of 

OSA and resource estimates and have also been prowided directly to FwS 
Staff in Anchorage. Secause they Constitute sew information, we ask that FwS 
review thee relative to the 1986 diological opivion. To facilitate this review, 
we are sencing a copy of this memorandum Girect!y to the FWS Alasta Regional 
Director. 


Regarding S's current projections, estimated economically recoverable of! 
resources expectes to be leased and developed a3 a result of Sale 107 are 
450 swillion barrels. The previous estimate (and the figure given to FS when 
Consultation began) was 3.28 billion barrels for the unleased portion of the 
Bavarin Basin Planning Ares. These estimates are not directly comparable 
because the resource potential of the ares was reassessed after the initial 
Consultation meeting with FuS using entirely Gifferent geologic and economic 
aStumptions. Furthermore, the 3.28-billion-berre! figure was an estimate for 
the total unleased planning area, whereas the 450-ei!llion-barre! figure is an 
estimate of the seount of of! expected to be leased and developed as a result 
of the sale, and {t represents « fraction of the unleased planning area 
resource. The Gramatic reduction also reflects low product prices and « 
reevaluation of the area's geologic potential due to disappointing results 
from eight ory holes Grilled on leases awarded in earlier Mavarin Sale 83. 
In lignt of this reduction, the estimates umber of exploration and de! ineation 
wells falls from 24 to 16; the number of Grilisnips and/or platforas projected, 
frow i} to 2. These Grops, and associated reduced support aircraft and vesse! 
tiwttes eng of! spill risks, showld substantially Gecrease the low levels 
tmpect on endangeres species that FwS identified in its 1986 opinion. 
sequentiy, we believe the conclusions tn that opinion remain relevant anc 
appropriate. We would greatly appreciate recetving at MS headquarters a5 soon 
OS possible eritten F¥S concurrence with (his Getermination or, alternatively, 
ay update of the 1986 opinion that FuS may Delieve 1s warranted. 


United States Department of the Interior 


MINERALS MANAGEMENT SERVICE 
WASHINGTON, D.C. 20240 


SEP 29 1968 


or. Jemes 4. Brennan 
Assistant Acetatstrater for Ff itnertes 
Rational Merine Fisnertes Service 

of Commerce 


On Janvery 2, 1906, the Minerals Menegement Service (4S) requested 7) 
Species Act section 7 formal consultation for of! and gas leasing and explore- 
thom associated with proposed Beveria Basia Lease Sele 107 fn the Bering See 
offsnore Alaste. This sale, planned then for Septemmer 1986, wes subsequently 
Postponed and is now tentatively scneduled for Decemper 1999. 


Programmatic comsicerations were largely responsible for this delay, ocaat 
mich of) and gas resource ettiastes and the of) spill risk analyses (OSRA 
Chances from those supplied to the Nationa! Marine Fisheries Service (SS) wen 
consultation Began. The enclosed mstertals describe current "FS projections of 
the JSRA and resource estimates and nave alse been provided directly to mrs 
staff tn Ancnerege. With “the best scleatific and commercial date evallabie* on 
the entire leasing action now tn the hands of the MES perscrne!l gost Inve) red 
i Grafting the Biological opinion, we hope that work on the mpinion wil! resume 
and thet consultation on the leasing and exploration phases «1!!! be completed 
soon. 


Regarding MS's current projections, estimated econapically recoverable of! 
resources expected to be leesed and developed at @ result of Sele 107 are 
450 ail ion berrels. The previous estimate (and the figure given to OES when 
conseltetion ) was 3.28 Billiton barrels for the wnleased portion of the 
Haverta Cesta Planning Ares. These estiaates ore not directly comperadie 
decouse the resource potenticl of the eres was reassessed after the initial 
Consultation aveting with WES using entirely eifferent geologic ané economic 
Stuaptions. Ff » the 3.28-B1lllon-Berre! ff was 00 ettinate for 
the tote! enleased planning ares, whereas the 450-alll fon-perre! figure ts on 
estimate of the empunt of of! expected te de leased ond developed as @ result 
of the sale, one 1€ represents « frection of the usleased planning ores 
resource. ine @matic reduction site reflects low product prices and « 
reevaluation of the area's geologic petestial dve te disappolnting results 
fron eignt ary holes erilles on aworded in earlier Reverie Sale 63. 

Ie lignt of this reduction, tne estiaated sumer of exploration and delineation 
wells falls from 26 te 16; the number of Grillships and/or pletfores projected, 
from 1} te 2. These Grops, and assocleted reduced support eircraft ané vesse! 
Ml tvittes and of) splll risks, snowle substantially decrease the presumedly 
siready low levels of impact on endangered species that WS way have tente- 
tively Identif ted using the resource estimates end exploration, development, 
On production scenarios MHS supplied wnen consultation began. 
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Still, tm the unlikely ewent that FwS «ere to consider that the new information 
or other available date justify » potential finding of *jeoparay,* we strongly 
request thei our “espective staffs discuss the finging as well as reasonable anc 
prudent alternatives as soon as practicable to ensure that the alternatives are 
within our authori*y to control or implement and that they would de feasible, 
appropriate, and e'tective. Comparably, if “reasonadle and prudent measures“ 
are cousidered mecesse7y or appropriate t> winimize the impacts of any 
inciccatal take that wtgnt occur as 2 result of the action, =e alse strongly 
retugst that our respe:tive staffs discuss such incidental take and particularly 
these “weaswres“ a3 Soon as practicable for the same reasons noted above. Sucr 
discussions, 1f they are needed, should s:mimize or prevent later problems or 
@isunderstandings. To be appropriately factored into the Environmental 

Impact Statement now nearing completion for Sale 107, we request receipt of 

the above referenced FwWS eritten concurrence or updated Sale 107 biological 
Opinion at MIS neadquarters before January 1989. 


AS necessary, our Washington and Ancnorege staff members are orecared to meet 
with your endangered species staff and t> answer any questions they say have 
concerning this matter. Requests for accitiona! ‘nformation or clarification 
Should be addressed to Jackson E. Lewis, Minerals Management Service, Mai! 
Stop 644, 12203 Sunrise Valley Orive, ®eston, Virginia 22091 (commercial 
telepnone: 703-648-7771; FTS: 959-7771), or Dan Benficic, Minerals Management 
Service, Alasta ton, 949 East 36tn Avenue, Anchorage, Alaska 99508-4302 
(commercial ang FTS telephone: 907-261-4672). 


3 Attachments 


cc: Regional Director, F¥S Alaska Region 


(r. Jamas 4. Brennan 2 


Still, tn the enitkeiy event that WES were to corsider @ potential finding of 
"jeopardy," we strongly request that our respective staf/s discuss the fining 
a well as reasonable and prudent alternatives as soon as practicable to ensure 
that the alternatives are within our authority te contro! or implenent and that 
tney would Be feasible, appropriate, and effective. Comparedly, if *reasonadie 
ond prudent wures* are considered necesiery oF appropriate to sinimize the 
lepacts of any incicental tate that signt occur es ¢ result of the action, 
also strongly request that our respective staffs ¢iscuss such incidents! take 
and particularity these “meatures* as scom es practicable for the tase reasons 
noted above, Sucn discussions, if they are needed, should ainicize or prevent 
later probleeas or aisunderstandings and greatly expedite timely sane 

effective conclusion of this consulteiion. To be appropriately factored into 
tne environmental impact statement sow nearing completion for Sale 107, we 
request receipt of the fine! biological ceinion et MTS neadquerters before 
Jenvary 1989. To fectlitate timely completion ana issuance of the opinion, our 
Washington and Anchorage staff members are prepared to meet clth your endangered 
species staff as necessary and to antwer any questions they may have. 

If you have any questions regarding this aatter, please contact Jactson £. Lewls, 
Rinerals t Service, Mail Stop 644, 12203 Sunrise Valley Orive, Reston, 
Virginia 22091 (commercial telephone: 703-648-7771; FTS: 959-7771), or 

Dan Senfield, Minerals t Service, Alaska Region, 949 East 26th Avenue, 
Anchorage, Alaska 99508-4 (comercial and FTS telepmone: 90)-261-4672). 


Sincerely, 
(SGO) Wu D. BETTENBERG 


Director 


Director's Chron 

Official File (Sele lu?; Env 7-1.0) (BEO) MS 640 
AD / Ore 

ba0/Leas' 

0A0/Oper at ions 

RO, Alaska Region 

AS/LE, AS/FO, Alaska Region 


oa Chron (19/12) 


6fG 
UNS :0EAD:4S646: JEL ow! s : 1m :9/29/ 8 : 9-644-7771: Mont aque-Lewis:*S107.1 


Copy For - 
Your Information . 
United States Department of the Interior 


FISH AND WILDLIFE SERVICE 
1011 E TUDOR RD. 
ANCHORAGE. ALASKA 99503 
MAR 10 gag 
= acncsS 
comin PEGE: wv =() 
Te: Director, Minerals Sanagement Service 
Sashingtos, D.C. tea 15 1989 
Tram: Zegioual Director RESK“AL CIRECTOR. ALASKA OCS 
Me Fish and Gil/lite Service aienx Weregenem Seves 
Regica 7 ANCHORAGE, ALASKA 


Subject: Section 7 Biclogical Opinion om toe Proposed Navarin Basia Oi* and 
Gas Lease Sale 107 


>| 7 
Tats responds to your October 12, 1988, request for reiniciatios of Section 
cousultation pursuant to the Endangered Species Ac: of 1973, in conjumc=ion 
with proposed Navarin Basis 0:1 and Gas Lease Sale 107 (Sale 107). This sale, 
plamned for December 1989, would allow oil and gas exploration wicsis the sale 
aces located in che Dering Ses, Navarin Basin planning acea west of St. Maczcew 
island, Alaska. 

BaclL canon 


Previous biological opinions sy the Fish end Wildl:te Service (Service) os 
Outer Concisestal Shel‘ activity is che Mavarin Jasin were issued oo 

august 22, 1960, Sepcember 18, 1980, July 15, 1983, and scet recently oo 
January 27, 1986. as isdicated is your sesorandus, Sale 107 was plassed for 
September 1986, but ass been postpoced, due largely to prog=ammatic 
cousiderstions. Siace thes, Minecals Managesent Service has reviewed and 
Siguificastiy reduced earlier oil and gas Cisaces and entici ated 
exploration and developesst scenarios and bas revised the oil spill risk 
analyses for the sale area. Because this consticutes sew inforsation, it 

is appropriate that che Service review and update its Janua-y 1986 biological 
opinion. 


ls conducting this evaluation che Service reviewed che followiug asterials 
provided by Minerals Management Service: Exploration and Developsest Report 
(amdated); Exploration and Developwent aepor=, Cuculative Case, dated 

July 25, 1988; and tae Alcercatives and O11 Spi icse analyses sections of 
tae preliainary draft eav:rocpental :apec: statesea: for Sale 107. Poists of 
clarification were also prov.aed by Ar. Dac:el Beat-eld of tae Alaska Outer 
Cort:neatas Shel! Aeg:ocal O:fice. 


The preliaicary draft environmental impact scatesext identifies aisigating 
Measures which are specifically designed co ain‘=‘ze che risk of oil spills 
and ofl pollution of the marine environment froe cae proposed lease sale and 
subsequest exploratory activities. Sisilarly, Title 2 of the Plastic 
Pollution Les and Costrel act of 1987, is incended to stem ocean 
pollution from snipe, end the Act specifically pronibics che disposal of 
plastics anywhere et sea. Provided chat che lessee, including their agents, 
coetractors and subcoecractors are informed of chese cequizemencts througo Che 
proposed persounel orientation programs (and that chey edhere co chen), 
potential iapacts to the Short-tailed albatross should be negligible. 


BLOLOGICaL OP DII0s 


It, therefore, remains our biological opinion cast Sale 107 is soc likely to 
jeopardise the contiaued existence of any Listed or proposed threatened or 
endangered species or result in the adverse sod:‘ication of habitat critical 
to chese species for which the Service bas responsibility. This project, as 
proposed, should aot result in the incidestal taxe of any Listed species and 
therefore, no such take is authorized. Should any take occur, Minerals 
hamagenent Service must reinitiate foraal consulsatios with che Service and 
provide che circumstance for the iacidestal take. 


TAis opiaion does sot address o11 or gas develoosent or productioa. 

iow should be reinitiated prior to the commencement of chose phases. 
New information wnich could alter chis biclogical opinion, the listing of new 
species wnich could be affected by the proposed ac=ion, or signi®cant 
sodification of the proposed lease sale will also cequire reiaitiation of 
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S?ECl2ES OF CONCERN 


The species of comcera ia cacs biological opision include cre threstesed, 
arctic Peregrine Falcoe (‘faico peteg-:aus Cund--us), coe encasgered american 
Peregrine Falcon (Ff BR: 4Batum/; and cae esdangere: Soort-cailed albatross 
(Diowecis altetrus). The escangered aleutiac Casaca Coose (3ranta canadensis 
leucovare:s) occurs om Aleutian islands souta of tre ‘planmisg area and will 
Bot be afcecced by che proposed lease sale. Sicilac!y, the Aleutian 
shield-fera (Polwsticbus aleuticus), added co tae eadangered species 

List in Feoruary 1588, occurs souts of che sale area enc is aot likaly to be 
atlected by the proposed sale or associated suppor: accivities et Dutca Barbor. 


Tae two Listed suosvecies of Peregrise Falcon ate considered in this 
cousultatios due to the remarcadie ocoservation of etgot (3) arccic peregriaes 
along leads is the sea ice south and west of St. “»-cnew Island between 
Teoruary 24 and March 15, 1583. The subdspectfic ‘durciry of tnese peregrizes 
Was aot determised; tne birds could have been any ome of toree son-endangered 
subspecies (F.p-. mlei, F.p. caiidus or F.?. jecouezsus) txoat nest along the 
Coastai perimeter tae Bering See. All previous -siornacion, including 
observations and band recuras, indicace trac F >. Sondrius and F.p. enatum 
breeding in Alasca are cigcatory and cypicaily wiccer in Sextco or Central and 
South america. Since development of che 1966 sioiogical opiz‘om, ve have 
Teceived so sew inforustion that indicaces that e::ser of cae ceo listed 
subspecies winter in or sear diaseca or its waters. Therefore, it is our 
comclusiog Cast tre proposed sale will save co effec: op che arctic or 
American Peregrine Falcon. 


The Sbhor=-cailed Albatross ‘3 a surface-feecing, relagic seacicd anc was 
foraerly soundant ia tae gut=:ent ich waters of <2e Nor=S anerican Pacific, 
a-eutian Islands, and Bering Sea. I: oests on tre Senkaku “islands and on 
Torosains [sland ‘2 Japan and is a “foreign” lisced species (25 FR 8495; 
June 2, 1970). Womecheless, it is appropriate t> consider it is Section 7 
coasuications for proposed federal ac=ions outs:de <2 toree-—zile Liair. 


Basegeva and DeGange (aserican Biz2s 1982) succma---:ed pelagic and vagrant 
Sigoticgs of tne Short-cailed Albatross in the s0r-seastera, sort™western, and 
cepstral Pacific Ocean. Sisce 1962, aumerous acd:=: Sigatiags of this 
Species, including <he sigbcing of at least three soor=-cails is tse Navaris 
Basis this past July and awgust (1988), have been -eporzed to our Ancsorage 
office. although sost recent observations of Saor--tailed al5acrosses are 
from che Gulf of Alaska and weste=s Aleutian Isiancs, their occurrence withis 
the Navaris Basia is well estabi:sbed boca biscoricaliy and et present. 
information regarding ctrese and a Single band recovery f=cm tne Beriag Sea are 
om file ac che Anchorage Ecological Services Field Office. 


To what extent che Short-tailed Albatross currestiy utilizes :ae Bering Sea 
enviconmest is unknown. With an estisated 400 ‘nd‘viduals of che species 
remsiciag (and tae population iacreasing slowly), every Signtiag couccibutes 
Gigciticanctly to our understand-ng of ics current Tange. 


Tse proposed lease sale could potestially har= ‘ad¢:vidual Soorz-tailed 
A-Satrosses if birds cose is contact with floatccg oil, eftser from a spill 
@utisg exploratioe driil:ng or accisescally leacea ‘z20 rigs oF suppoct 
vessel's. Aaloatzrosses are also crown to inges: piastic waste discartied froe 
$a-53. Plastic part:cles can rTesecd.e satura. cree of the aloatross such as 
SQu-¢ or large Crustaceans, anc CaO Cause Geacs «3e2 ingested. 


- 4 * | Unrreo states cgpaatment oF Commence 
= ° Netiong Ocee ws end Atmoeprerc Adrumestretion 
a & | NATONAL MCRAE EIGHERES SERVICE 
ct hd Se Sow, Vier yero 209'0 


JUN 1 1989 


Mr. Barry Williamson 
Director 
Minerals Management Service 
¢ Department of the Interior 
Weohingron, 0.C. 20240 


Dear Mr. Williamson: 


Enclosed is the Biological Opinion prepared by the National 
Marine Fisheries Service (NOAA Fisheries) under Section 7 of the 
Endangered Species Act (ESA) concerning Navarin Basin Lease Sale 
107. 


NOAA Fisheries concludes that leasing and exploration activities 
in the Arctic Region are not likely to jeopardize the continued 
existence of the bowhead whale, fin whale, humpback whale. gray 
whale and sperm whale. However, NOAA Fisheries believes that the 
Proposed activities may jeopardize the North Pacific right whale. 
In formulating this opinion, NOAA Fisheries used the best 
available information, including material submitted by the 
Minerals Management Service (MMS) on the probability of an oil 
blowout from exploratory drilling, recent research on effects of 
noise associated with drilling activities on bowhead whales, and 
the results of research available and considered relative to the 
issuance of this opinion. 


Although we have concluded that foreseeable exploration 
activities are not likely to jeopardize the bowhead, fin, 
humpback, gray or sperm whales, NOAA Fisheries is concerned about 
the potential effects of oi] and noise, particularly combined 
with ongoing and future exploration, production and development 
activities throughout the range of these endangered whales. We 
urge MMS to continue studies on the potential effects of ocs 
activities on endangered Species so that the necessa 

information will be available for future consultations, including 
those on development and production. Conservation 
recommendations are provided with the opinion concerning these 
information needs and concerning actions that MMS can take to 
minimize potential impacts to the above mentioned whales. 
Reasonable and prudent alternatives, which are logical extensions 
of the conservation recommendations, are provided to aid MMS in 
avoiding the likelihood of jeopardizing the continued existence 
of the North Pacific right whale. 


NOAA Fisheries has not provided an incidental take statement for 
endangered whales and any taking of whales is prohibited. 
Section 7(b)(4)(C) of the ESA specifies that in order to provide 
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an incidental take statement for listed sarine sammals, 
authorization is required under Section 101(a)(5) of the Marine 
Mammal Protection Act (MMPA). Wo taking of endangered whales 
incidental to OCS leasing and exploration activities in the 
Wavarin Basin has been requested or authorized. Requests should 
be submitted in accordance with 50 CFR Part 228 and the recent 
amendment to the ESA and MMPA. 
contact Robert C. Ziobro cf the Protected Species Management 
Division (FTS 427-2323). 


I look forward to your continued cooperation in future 
consultations, and in developing needed information. 


Sincerely, 


Sistant Adzinistrator 
for Fisheries 


Enclosure 


reasonable and prudent alternatives that MMS could adopt to avoid 
the likelihood of jeopardy to these two species. 


An even earlier “aggregate” consultation between MMS and NOAA 
Fisheries was conducted to address OCS leasing and exploration in 
general for the Bering Sea Region. It consisted of proposed 
future lease sales in four planning areas within the Bering Sea 
including the North Aleutian Shelf, St. George Basin, Norton 
Sound, and the Navarin Basin. A biological opinion for the 
Bering Sea Region was issued on January 72«, 1982. This earliest 
regional opinion 1) summarized knowledge of endangered species 
occurrence in, and use of, the four proposed lease areas of the 
Bering Sea; 2) described the types of OCS activities and related 
potential impacts to endangered species in the Bering Sea; 3) 
identified information gaps: 4) provided conclusions on the 
potential for jeopardy to endangered whale species as a result of 
OCS-related activities; 5) offered reasonable and prudent 
alternatives that DOI could adopt to avoid the possibility of 
jeopardizing endangered whales, and 6) made recommendations on 
additional ways to promote the further conservation of endangered 
whales in the Bering Sea. 


These earlier biological opinions should be referenced for 
additional information. 


Endangered Species Present in the Navazin Basin: 


The Bering Sea is important to the normal activities and 
movements of six species of endangered whales. They are the 
bowhead whale (Balaens mysticetys). the North Pacific right whale 
( ), the fin wheie (Balaenoptera physalus), the 

gangliae), the gray whale 

), and che sperm whale (Physeter 
). Two other species of endangered whales may occur 

infrequently in this area. They are the blue whale (Balaenoptera 
musculus) and sei whale (Balaenoptera borealis). 


The shelf waters of the Wavarin Basin during the winter when sea 
ice is present must be considered an important bowhead whale 
overwintering area. <A pajor portion of the western Arctic 
population of bowhead whales, provisionally estimated at 7,800 
individuals (IWC, 1988), may be present in shelf waters of the 
central and western Bering Sea, including the Navarin Basin, 
during the wircter-spring period (December through May) in areas 
of seasonal ice cover and probably to the edge of the pack ice 
front. The exact nature of the winter distribution and abundance 
of bowheads in relation to the location of the lease area is 
uncertain but probably varies with the type and extent of the 
seasonal sea ice, both during the season and from year to year. 


humpback whale ( 
(Eschrichtius 


If you have any questions, please 


Endangered Species Act Section 7 Consultation 


BIOLOGICAL OPINION 


Agency: Minerals Management Service 
Activity: Outer Continental Shelf 011 and gas leasing and 
exploration - Navarin Basin Sale No. 107 (Bering Sea) 


Consultation Conducted by: National Marine Fisheries Service, 


Alaska Region 


Rate Issued: 


Background; 


The Navarin Basin oil and gas Lease Sale No. 107, originally 
scheduled for September 1986, is presently scheduled for December 
1989, but may be delayed to May 1990. A formal consultation 
meeting between the Minerals Management Service (MMS) of the 
Department of Interior (DOI) and the National Marine Fisheries 
Service (NOAA Fisheries) was held on January 7, 1986. 
Programmatic considerations, ancluding revised resource estimates 
and oil spill risk analysis (OSRA), were largely responsible for 
the delay of the sale (Bettenberg, letter of September 29, 1988). 
Consultation for the originally scheduled sale date was 
subsequently suspended in 1986, and reinitiated on September 29, 
1988. Information provided at the original consultation meeting, 
and additional material, such as recent environmental studies 
reports and a new OSRA, has been reviewed with regard to the 
occurrence of endangered whales in the proposed lease area and of 
the potential impacts of ghe proposed Navarin Basin lease sale on 
them. This Biological Opinion addresses whether the leasing and 
subsequent exploration in the Navarin Basin Sale 107 are likely 
to jeopardize the continued existence of encangered or threatened 
species. 


This is the second proposed lease sale in the Navarin Basin. An 
earlier lease sale (Navarin Basin Lease Sale Number 83) was held 
in March 1984. A biclogical opinion for this sale vas issued on 
October 6, 1983. TniS biological opinion found that the proposed 
activities were likely to jeopardize the continued existence ot 
endangered bowhead and right whales, and offered certain 


Winter surveys conducted in or near the Navarin Basin in 1979, 
1983, and 1986 (Brueggeman, 1982; Brueggemann et al. ,1983; 
Ljungblad et al., 1986) found concentrations of bowheads in 
broken pack ice south and west of St. Lawrence Island, in the 
recurring polynya near St. Matthew Island, and in the marginal 
ice front zone. In addition, the pack ice between 171° and 175°‘W 
from St. Lawrence Island to St. Matthew Island may be an 
important movement corridor for bowheads (Brueggeman, 1987). 


The St. Matthew Island vicinity appears to be an important 
wintering area for bowheads (Brueggemann, 1987). Groups of 
bowhead whales were found east of St. Matthew Island in April of 
1979 (Brueggeman, 1982) and in a polynya southwest of St. Matthew 
Island in March, 1983 (Brueggeman et al., 1983). Recently, during 
aerial surveys conducted in January 1986 (Ljungblad, 1987) found 
bowhead whales in the marginal pack ice north and west of St. 
Matthew Island. Whales were found in association with ice 
concentrations of one to ten-tenths ice north of the pack ice 
edge on four of five survey flights, and whales were heard by 
acoustic methods on the one flight where they were not seen. The 
bowhead whales appeared to associate with the pack ice edge, 
being found from 8 to 4} nautical miles inside the front. Their 
temporal distribution appeared to move geographically in relation 
to movements cf the pack ice edge. 


Brueggeman (1987) could not derive a statistical association of 
bowhead whales with sea ice concentration based on his three 
years of data, due at least partially to the small sample size. 
The whales appear to be widespread in pack ice, but seem to be 
wost abundant in areas of dynamic pack ice movement such as the 
St. Matthew polynya near St. Lawrence Island and the northern 
Gulf of Anadyr. Locations and sovements of whales in the Navarin 
Basin by sea ice concentration cannot yet be reliably predicted 
from the limited available information. 


There is little evidence to suggest whether bowhead whales also 
use this area for feeding during the winter. Bowhead whales, as 
in most species of migratory baleen whales, are believed to feed 
primarily on summer feeding grounds. The frequency and 
importance of time spent feeding in other seasons has not been 
determined (Braham, 1984). One bowhead whale landed at Gambell, 
on St. Lawrence Island, in May 1982, contained benthic organisms 
in its stomach (Hazard and Lowry, 1984), suggesting it had been 
bottom-feeding. Other instances of food in the stomachs of 
spring caught whales are also known. There is evidence provided 
by Schell (1987) that baleen plate growth shows isotopic changes 
in carbon and nitrogen that could be related to winter feeding by 
bowheads. Until additional information is obtained, the 
importance of the Navarin Basin area to bowhead feeding in the 
winter and spring is unresolve1. 


The other five species of endangered whales are not 
ice-associated, and occur in the area from late spring through 
fall (March through November). Right, fin, humpback, and gray 
whales probably inhabit shelf waters of 200 = or less depth, 
while sperm whales occupy the deeper waters cff the shelf edge. 
Each of these species is believed or known to feed in the Bering 
Sea during their seasons of residency. 


Spring and summer whale surveys conducted in ent Navarin Basin 
for MMS (Brueggeman, 1984) found fin whales in May and both fin 
and right whales in July. Humpback and gray whales were not seen 
and are probably not es common in the Navarin Basin as they are 
in other parts of the Bering Sea. 


The sightings of two right whales west of St. Matthew Island in 
July 1982 (Brueggesan, 1984) are the first reports of this 
severely depleted species in the Bering Sea since 196}. Although 
feeding was not observed, this activity is believed to account 
for their presence in the Bering Sea during the summer (Braham 
and Rice, 1964). The regularity of their occurrence in or near 
the Navarin Basin cannot be determined without further systematic 
surveys during the summer season. 


Site-fidelity behavior displayed by right whales in the Gulf of 
Maine and Bay of Fundy (Reeves et al., 1983) suggests that these 
whales may annually return to the same general -@gea. This may be 
the case in the Bering Sea as well. Re-identification of 
individual right whales can be made by photo-identification 
methods because of the distinctive callosity patterns on their 
heads. 


Fin whales actively feed in the Bering Sea during the ice-free 
seasons (Mizroch et al., 1984), although the exact locations in 
the Navarin Basin are unknown due to a lack of sighting effort 
and good distribution data. 


For this consultation, the three endangered whales of sain 
concern in the Navarin Bagin are the bowhead whale 
(winter-spring), the fin whale (spring through fall), and the 
right whale (summer). A more detailed summary of the general 
biology of these endangered whales is contained in Appendix I of 
the Bering Sea Region Biological Opinion. 


Assessment of Impacts: 


Exploration: MMS's conditional base-case resource estimate for 
undiscovered recoverable resources is 450 million barrels of oil 
in the Navarin Ba$in Sale 107 lease area. The marginal 
probability that hydrocarbons are present in commercial 
quantities is 3 percent. MMS estimates that exploration drilling 
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well-developed auditory sense for communication and environmental 
perception; tocthed whales use their acoustic sense additionally 
fcr echo-location. 


Effects of Oil: O11 spills are unlikely during exploration, but 
could affect whales adversely should they occur when whales are 
present. The pagnitude of impacts to whale populations would 
depend on the location, size of spill, time and duration of 
Spill, clean-up capabilities, and other conditions which cannot 
be reasonably forecasted. 


Assuming an oil spill were to occur and contact whales, the most 
serious impacts tc whales from spilled oil could include death or 
illness caused by ingestion or inhalation of 011, irritation of 
skin and eyes, fouling of feeding mechanisms, and reduction of 
food supplies through contamination or losses of food organisms. 
Albert (1961) speculated that the post likely adverse effects of 
oil contact to bowhead whales are 1) conjunctivitis and corneal 
eye inflammation leading to reduced vision and possibile 
blindness; 2) development of skin ulcerations from existing 
eroded areas on the skin surface with subsequent possibility of 
bacteremia; 3) compromising of tactile hairs as sensory 
structures; and 4) development of bronchitis or pneumonia as the 
result of inhaled irritants. Fouling of the baleen plates by oil 
can decrease their filtering efficiency (Braithwaite et al., 
1963) and result in oil ingestion that could, theoretically, lead 
to blockage of tiie marrow channel of the stomach (Albert, 19861). 


However, the extent of oil that would be necessary to produce 
these effects is unknown. Recent experiments, summarized by 
Geraci and St. Aubin (1982, 1985, 1986), demonstrate that effects 
of actual oiling of certain wparine mammals can be short-term, 
transient, minor, and reversible. 


Geraci and St. Aubin (1986) reasoned that bowhead whales have the 
visual capability to detect spilled cil which sufficiently alters 
the optical properties of the surface, and may also be able to 
detect oi] by tactile senges. Cetaceans may be initially 
attracted to an oil slick but may subsequentiy beccme conditioned 
to avoid them. Such behaviors, as displayed in dolphin studies, 
way help individuals avoid multiple contacts with o11. They 
acknowledge, nowever, that in heavy ice conditiéns, the ability 
of bowhead whales to avoid oil trapped among ice would be 
limited. Observations from the Regal Sword spill off Cape Cod 
(Goodale et al., 1982) show tnat large whales (i.e., fin, 
humpback, and probably right whales) did not avoid areas of 
Spilled 011, and apparently performed normal activities, such as 
feeding, in and among oi) slicks Thais way indicate that either 
the whales were unaware of and unable to detect the oi] slicks, 
or were not bothered by them. Gray whales off Coal O11 Point in 
California showed mixed reactions to the oil seeps there (Geraci 


and St. Aubin, 19862). Some whales apparentiy avoided the area, 
6 
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(including delineation wells) would begin in 1991 and continue 
until 1996 (assuming a sale in 1990). A total of 16 wells could 
be completed during this period, with a peak of 5 wells and two 
drill rigs in any given year (J. Lewis, MMS, pers. comm, 1989). 


Drilling would probably be done by a sepi-submersible vessel 
Exploration during the winter ice season appears unlikely, but 
may be technically possible using drillships with ice breaker 
support. Marine and air-support would operate out of Unalaska 
and St. Paul Island. Secondary support facilities could include 
large barges anchored off St. Matthew Island and supply vessels 
stationed near the drilling platforms. Approximately 30 supply 
boat trips per ponth (1 trip per drilling vessel every 2 days) 
and 60 helicopter flights per month (1 trip per day per drilling 
vessel) are estimated. 


Post-sale geophysical activity for site clearance would occur at 
16 sites (12 exploration wells and 4 delineation wells). A total 
of 1,816 trackline miles of high-resolution seismic survey would 
be completed. 


©') Spill Risks from Blow Outs: MMS has recently concluded that 

probability of a major cil spill during exploration is very 
low (less than 1 in 2,500). To date there has not been an 011 
blowout during exploratory drilling on the U.S. OCS. MMS 
believes that such a low probability does not constitute a threat 
to endangered whales from oil spills during exploration 
activities. Oil will not be transported during the exploration 
stage. 


Potential Impacts: As discussed in greater detail in our Bering 
Sea Region Biclogical Opinion (pp 11-18), potential impacts that 
way result from OCS leasing and exploration in the Navarin Basin 
Sale No.107 are noise disturbance, collisions with structures or 
vessels, and harm from oil spills. 


Noise Disturbance: Behavioral disturbance could result from 
noise associated with pre> and post-lease geophysical seismic 
surveys, ice-breaking activity, aircraft and ship traffic, and 
from the drilling of wells. Seismic geophysical surveys and 
ice-breaking activities are the two greatest sources of noise 
inputs into the acoustic environment. The gost intense source of 
noise disturbance during exploration is from high-energy seismic 
geophysical surveys using air-gun arrays. Most seismic surveys 
occur prior to the lease sale, but way also be conducted on 
leases as part of preliminary cperations in preparation for 
exploratory drilling. Ice-breaking activities are unlikely 
unless 011 exploration extends into the late winter sonths. 


Noise disturbance could cause alterations of migration pathways, 
interfere with breeding and feeding activity, or displace whales 
from feeding or breeding grounds. Baleen whales rely on their 
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and others modified their behavior while passing through the 
area. Whether this indicates detection and learned avoidance 
among individuals, or adverse reaction, is unclear. In any case, 
these examples indicate that whales may not readily avoid oil 
Spills, and may, tnerefore, be susceptible to the effects of 
contact with a spill However, no ill effects to whales have 
been observed in these areas. 


Geraci and St. Aubin (1986) demonstrated that the skin of toothed 
whales and dolphins is at least partially resistant to oil, and 
subtle effects caused by short-term contact with volatile 
components are reversible They believe the structure of the 
skin of bowhead whales should afford at least equal protection. 
However, the questions of adhesiveness of cil] to the skin and the 
effects of long-term exposure tc persistent o11 remain 
unanswered. Albert (1981) suspects that the pits and erosions on 
the skin of bowhead whales will facilitate adherence while Geraci 
and St. Aubin (1986) believe thet unless whales are trapped in a 
lead and remain in continuous contact with newly spilled oi) for 
&@ period of hours or days, petroleum hydrocarbons would have 
little effects on the intact epidermis of whales. 


Petroleum vapors, particularly the low molecular weight 
hydrocarbons, inhaled within a few hours of being spilled can be 
toxic Evaporation rapidly removes these components from cil and 
they are the first to disperse into the air. Evaporation would 
be slowed in tne cold Arctic waters, possibly lessening the 
Spread of harmful concentrations of toxic vapors. Inhaled 
volatile hydrocarbons may aggravate lung diseases or be absorbed 
into the circulatory system and liver. Bowhead whales 
encountering a weathered o11 spill in open water would not be 
exposed to harmful vapors (Geraci and St. Aubin, 1966). 


Although bowhead and gray whales may feed cn contaminated prey, 
it would appear to be difficult for them to consume enough oil in 
this @anner to be toxic from abscrbed hydrocarbons. As in 
humans, cetaceans coulc develop lung damage from aspirating 
regurgitated hydrocarbons (Geraci and St. Aubin, 1986). In 
addition, there may be unéertain long-term effects of oil 
ingestion and hydrocarbon accumulation. 


Bowhead whales rely on polynyas, ice leads, cracks and small 
pools among the ice for breathing. These open areas among the 
ice are also likely to concentrate spilled o1] entering the 
water. Overwintering bowhead whales may be unable to avoid 
encounters with o211 in cracks and smal] pools, and, therefore, 
would be more susceptible to o11l ccntact than would whales in 
Open water 


Hansen (1985) reviewed tne literature on the potential effects of 
Oil spills on whales and other marine mammals, and offered that 
the level of effects would be related to the degree of exposure 
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of a cetacean to an oil spill Baleen whales, such as the 
bowhead, say be less likely to awoid oil slicks than aore sobile 
$mall cetaceans, and the bownead whales’ association with sea-ice 
may also provide less ability or opportunity for avoidance than 
for subarctic species (Geraci and St. Aubin, 1986). 


An o1l spill could also affect a whale's food resources by 
causing localized and temporary losses or contamination of prey 
organisms. Such losses could affect a whale's ability to obtain 
a sufficient diet for that year, thereby interfering with 
successful growth and reproduction. Such effects would depend on 
the extent of feeding by each species in the Navarin Basin during 
their season(s) of occurrence. At least right whales and fin 
whales are potentially vulnerable to such losses in the Navarin 
lease area. To the extent that bownhead whales may feed during 
the winter season, they would also be vulnerable to the indirect 
effects of o11 spills on their food supplies. 


Physical Impacts: Collisions of whales with drilling platforms 
are unlikely. Any increases in the risk of collisions with 
vessels is likely to be minor, as fishing vesse) traffic is 
already high in this area. Nevertheless, certain areas, such as 
the polynya off St. Matthew Island, may contain local densities 
of bowhead whales where encounters of vessels with whales could 
be a potential concern if winter-spring operations are conducted 
in these polynyas. 


Cumulative Impacts: There are no State, private, or other 
non-Federal projects of which we are aware in the Navarin Basin 
that would contribute to cumulative effects on endangered whales 
in the lease area. The potential impacts of this lease sale on 
endangered whales must also be viewed in light of ongoing and 
anticipated exploration activities resulting from past and future 
proposed leases sales. An increased potential for impacts may 
result from the combination of Sale 107 with the earlier Navarin 
Basin Lease Sale 83, ag well as with OCS activities in other 
lease areas along a whale's migratory path. The level of such 
effects are unpredictable at this time and will require careful 
monitoring as OCS exploration progresses, oil discoveries are 
wade, and particularly when development and long-ters production 
activities are contemplated in different OCS areas. 


Before a sore detailed biological opinion can be given concerning 
the likelinood of jeopardy to endangered whales in the Naverin 
Basin as a result of OcCS-related activities, further information 
is needed on the endangered whales that occur in this remote 
lease area. There is need for additional information on the 
distribution, abundance, and habitat use of the Navarin Basin by 
these species. We identify these information needs in the 
“Conservation Recommendations" provided with this bislogical 
Opinion. 


Fin Whales: Impacts associated with OCS activities in the Navarin 
Basin are unlikely to jeopardize the continued existence of fin 
whales. Fin whales are probably the most common endangered whale 
to be found in the Navarin Basin during the ice-free season. 

They are a relatively abundant (estimated size of the North 
Pacific population is 17,000) and widely distributed species 
(summer range from Gulf of Alaska to Japan). Impacts to 
individuals or groups of fin whales in the Navarin Basin are not 
expected to affect the overall population status of this whale. 


Humpback and Gray Whales: Impacts associated with OCS activities 
in the Navarin Basin are unlikely to jeopardize the continued 
existence of either North Pacific humpback or gray whale 
populations. These species are unlikely to inhabit the Navarin 
Basin regularly other than as occasional migrants or stray 
individuals. No important habitat for either species has been 
identified in the Navarin Basin. Noise disturbance to a few 
individuals would be likely to occasionally occur. An oil spill 
would be outside the range at which it would be likely to be 
encountered by either species. [n either case, impacts to a few 
individuals from OCS related activities in the Navarin Basin 
would be unlikely to jeopardize the population status of 

these species. 


Sperm Whales: Impacts associated with OCS activities in the 
Navarin Basin are unlikely to jeopardize the continued existence 
of the endangered sperm whale. Adult sales regularly enter the 
Bering Sea during the summer, while females and immature whales 
remain in the North Pacific. In the Bering Sea, sale sperm whale 
habitat is generally off the continental shelf in waters deeper 
than 200 seters. 


Only OCS activities in these deeper waters (a minor portion of 
the proposed Navarin Basin lease area) may affect sperm whales. 
The large size of the population (730,900) relative to the 
portion that may be affected by the proposed activities sakes 
impacts to the entire popylation unlikely. 


Blue and Sei Whales: OCS activities in the Wavarin Basin are 
unlikely to jeopardize the continued existence of blue or sei 
whales. Neither species is expected to occur regularly in the 
Navarin Basin. The unusual presence of a few individuils of 
either species would be unlikely to result in any harm to either 
population from OCS activities. 


Reasonable and Prudent Alternatives: 
NOAA Fisheries believes that MMS can plan OCS activities in the 


Navarin Basin to avoid the likelinood of jeopardizing the 
continued existence of the endangered North Pacific right whale. 
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Conslus L205: 


Based on our review of the information on the proposed 20:11] and 
gas leasing and exploration activities in the Navarin Basin Sale 
107 lease area provided to us by MMS, and from the best available 
information available on endangered whales in the central Bering 
Sea, NOAA Fisher:es has reached the following conclusicns. 


Bowhead Whales: NOAA Fisheries believes that the Navarin Basin 
provides important winter habitat for the bowhead whale 
population. Adverse impacts from noise disturbance resulting 
from drilling, ice-breaking activities, and as the result of oil 
spills are possible during the exploration phase of this lease 
sale should activities occur during the winter season when whales 
are present. Our present knowledge is insufficient to accurately 
identify the locations of these areas or the level of ,mpacts 
that would be necessary to result in jeopardy to the species. 
According to MMS, it is unlikely that OCS exploration activities 
in the Navarin Basin will occur during the winter seascn in 
pack-ice cover, and NOAA Fisheries concludes that open-water 
season exploration activities would not be likely to jeopardize 
tne continued existence of the bowhead whale, since these whales 
are not present in the lease area at these times. late fall or 
early winter activities may be required to complete explcration 
started under suzzer/open water conditions. These activities 
would be unlikely to coincide with bowhead vhale wintering areas, 
and also would nct be likely to jeopardize the species. 


Right Whales: The North Pacific right whale populaticn is 
estimated to number no more than 150-200 individuals. Noise 
disturbance or o11 spills that occurred at times and locations 
when right whales were present could cause right whales to 
abandon traditional feeding areas, alter norzal Bigration routes, 
interfere with feeding and socialization, or could otherwise 
depilitate individuals. Because the North Pacific right whale is 
already on the brink of extinction, NOAA Fisheries concludes that 
any such impacts, even to individuals, would be likely to further 
jeopardize the continued existence and future recovery of the 
rare and endangered North Pacific right whale. Present knowledge 
is insufficient to identify the locations of summer feeding areas 
or migration paths, or to specify the exact times or locations 
where OCS activities would cause such effects. 


Nevertheless, NOAA Fisheries believes that the Navarin Basin, 
especially the eastern shelf areas in the vicinity of St. Matthew 
Island, Bay be a traditional summer feeding area for rignt 
whales. Adverse effects, particularly from noise disturbance, 
could result when OCS exploration phase occurs during the summer 
season. Further information on North Pacific right whale 
distribution is needed to better defise or be pore specific about 
the times and locations of right whale occurrence in tne Navarin 
Basin lease area. 


We offer the following reasonable and prudent alternatives to 
help MMS zeet this goal. » 


Rignt Whales: Rignt whales are too rare and poorly understood for 
us to provide specific details on how these whales say be best 
protected. Until we can better understand the seasonal 
distribution and abundance of these whales in the Navarin Basin, 
we believe the best way to offer them protection is to require 
that activities that are likely to result in takings be suspended 
if individuals of this species are found to be present at a lease 
site. Temporary suspension of geophysicai surveys, rerouting of 
vessel traffic, and suspension of drilling, when it can be done 
in a safe manner, should be required if right whales are 
encountered in the vicinity of these activities. Monitoring of 
OCS activities should be conducted concurrent with drilling or 
survey operations to determine the presence or absence of right 
whales. If a rignt whale is sighted in the vicinity of an 
exploratory drilling unit, NOAA Fisheries should be notified 
immediately in order that a decision may be nade with MMS as to 
what action, if any. regarding drilling operations should be 
taken to protect the right whales under the specific 
circumstances. 


Reinitiation of Consultation: 


During the post-lease exploration phase, MMS should provide NOAA 
Fisheries with all exploration plans and any subsequent revisions 
of these plans. MMS should review these plans to determine if 
further Section 7 Consultation is necessary during exploration. 


Consultation must be reinitiated for the development and 
production phases in the Navarin Basin. Consultation sust also 
be reinitiated if (1) new information reveals impacts from the 
proposed activities that were not considered in this 
consultation, (2) the activities are sodified in a spanner that 
causes effects that were not previously considered, or (3) a new 
species is listed or critical habitat is designated that may be 
affected by the proposed gctivities. 


Incadental Take Statement: 


Section 7(b)(4})(C) of the ESA specifies that in order to provide 
an incidental take statement for an endangered or threatened 
species of gsarine samm@al, the taking must be authorized under 
Section 101(a)(5) of the Marine Mammal Protection Act of 1972 
(MMPA). Since no taking incidental to the proposed activity has 
been authorized or requested under Section 101(a)(5) of the MMPA, 
no statement on incidental take of endangered or threatened 
marine gamgals is provided and no take is authorized 


CONSERVATION RECOMMENDATIONS 


To protect and further conserve endangered whale species in the 
Navarin Basin, NOAA Fisheries recommends that MMS use its 
authority in furthering the purposes of the Endangered Species 
Act in the following additional ways: 


1. Certain information gaps can be filled by additional research 
on endangered whales in the Wavarin Basin lease area. We 
strongly recommend that, until whale usage of these waters is 
understood, MMS should conduct or sponsor studies to fill 
information gaps on the distribution and abundance of, and 
habitat use by, endangered whales in the Wavarin Basin and 
adjacent parts of the Bering Sea. 


Continued research is needed to define both winter distribution 
and habitat use of the lease area by bowhead whales, and summer 
distribution of right whales. Winter distribution of bowhead 
whales should be determined before year-round production 
activities are initiated in the Navarin Basin. Extensive and 
Systematic serial and/or vessel surveys of the lease area during 
the summer, for at least two consecutive years, could determine 
whether right whales regularly occupy any parts of the leass 
area. 


2. Until determined as unnecessary, to provide further 
protection for endangered right whales that may occur in this 
area, we strongly recommend that all OCS-related activities 
during the open water season be required to employ observers 
keeping lookouts and sighting records of endangered whales. We 
see this effort as supplemental to an serial survey progras 
recommended above. Information of the distribution and 
occurrence of endangered cetaceans in this remote lease area 
should also be collected. WOAA Fisheries will furnish 
identification guides and,sighting forms which should be reported 
to NOAA Fisheries, Alaska Regional Office, at the end of each 
season. 


3. <A better overall understanding of possible impacts of OCS 
activities on whales is needed to reliably predict the effects of 
noise and oil spills on cetaceans in specific OCS locations and 
times of year. NOAA Fisheries recommends that MMS continue to 
Sponsor research to gather information on the effects of noise 
and oil spills on endangered cetaceans in this and other lease 
areas. 


4. NOAA Fisheries supports the proposed Stipulation No.3 
entitled “Protection of Biological Resources” that say require 
biclogical surveys, and the proposed Information to Lessees that 
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Washington, D.C. 20240 


Dear Mr. Caseidy: 


Thank you for your letter regarding the reinitietion of 
RBnéengered Species Act (ESA) section 7 coneultetions es e reeult 
of the emergency listing of the Steller sea lion. 


We concur with your determination that proposed of] and gas lease 
eales 124 (Beaufort Bee) and 126 (Chukchi Sea) and the pr 

Rorton Sound sining progres ere not likely to affect the 
continued existence of the Steller sea lion. 


We aleo concur with your determination that lease sale 107 
(Maverin Basin) may effect the Steller sea lion and reinitiaeted 
formel consultation for the lease sele. The enclosed Bioclogice) 
Opinion concludes that the proposed ectivities are not likely to 
jeopardize the continued existence of the Steller sea lion. 
However, we believe these activities will impact Steller sea 
lions in the lease sale ares We, therefore, are providing 
Conservation Recoagsendations to sinimize the iapacte on sea 
lions. We elso ommend that the eppropriete parties apply for 
incidentel teke « orizetion under Section 101(e)(5) of the 
Merine Mamma) Protection Act so the incidental take of Steller 
ses lions can be considered. 


Thie conclude. consultation responsibilities for these ections. 
However, consultation must, once agein, be reinitiated if new 
information reveale effects of theese activities thet sey affect 
lieteé species or their habitat in ® manner or to an extent not 
previously considered, the identified ectivities are sodified in 
@ Banner thet ceuses an effect to lieted species or criticel 
habitat thet wee not considered in the biological opinione, or if 
another species is listed or criticel habitet designated that may 
be affected by the proposed activities. 


If there are any questions please contact Steve Ziaserman in 
Aleske on 907-586-7939 or Robert Ziobro on 427-2323. 


Sincerely, 


NWidbucd t. Wren 


(> Willies W. Fox, Jr. 
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Endangered Species Act - Reinitietion of Section 7 Consultation 


BIOLOGICAL OPINION 
on Steller See Lions 


Agency: Depertment of the Interior, Minerals Management Service 
Activity: OCS Lease Sale 107 


Consultation Conducted By: National Marine Fisheries Service, 
Alaska Region 


Date of Issuance: G3 26 120 


The proposed Naverin Basin lease sale 107 is currently scheduled 
for mid-1991. This proposal would offer for oi] end gas leasing 
approximately 11.4 sillionm hecteres in the Bering Sea off the 
west coest of Alasks. Siclogical Opinions under Section 7 of the 

cred Species Act (ESA) have been prepered for the original 
offering of these tracts, leese sele 83, on October 6, 1983, and 
for lease sale 107 on June 1, 1989. The 1989 Opinion concluded 
cil and ges exploretion sctivity in the Maverin Besin vould not 
be likely to jeopardise the continued existence of endangered 

» » fin, spere, blue, sei, and bowhesd wheles. 

Reasonable and prudent aiternatives were recommended to avoid the 
likelihood of jeopardy to the northern Pacific right whele. 


On April 5, 1990, the Netional Mercine Fisheries Service (NMFS) 
published in the Federel Register an emergency rule listing the 
northern (Steller) sea lion as a threatened species under the 
Endangered Species Act (28A) (55 FR 12645). This emergency rule 
conteine several protective regulations, to be codified at 

50 CFR 227.12(e8), including the establishment of buffer tones 
sround 32 Steller sea lion rookeries in the Gulf of Alaska and 
Aleutian Islends. These buffer sones prohibit the epproach of 
any vessel within 3 nautical siles of these rookeries or the 
*pproeach of any person on land within one-half stetutory sile or 
within sight of the listed rookeries, whichever is greater. This 
emergency rule will expire December 3, 1990. A second rulemaking 
(55 FR 29792) proposes to extend these protective regulations 
past the 240-daey life of the emergency rule and adds an 
additional buffer sone for the Walrus Island rookery in the 
Pribilof lelande. 


The Minerals Management Service (MMS) has determined the Steller 
sea lion te present in the Neverin Basin and Bering Sea waters, 
and thet ofl end gas activities associated with lease sale 107 
may effect this threatened species. Because of this 
Getermination and because the previous Biological Opinions did 
not consider the Steller sea lion, NMFS has termined that 
reinitietion of formel consultation under Section 7? is 
®*ppropriate and necessery. Accordingly, NMFS proposes to amend 


duri the day end feed principelly et night; territoriel sales 
ponder on lend and fast during the breeding season (Gentry, 1970; 
Spalding, 1964; Withrow, 1982). 


Sea lions are opportunistic predators end feed primarily on fish 
and c lopods, with prey varying by eres, season, and vater 
Steller sea lione have been known to prey on harbor seals 
seals (2. hispida). northern fur seal 
( ), an@ see otters (Enhydra lutria) 

(Gentry end Johnson, 1981: Pitcher and Fey, 1982). Food 

iremente for Steller sea lions are estimated st 2 to ¢ 
percent of body masse per day. Fiescus end Beines (1966) reported 
one stomech to contain food amounting to 9.4 percent of totel 


Populetion estimates for Steller eva lions are usually besed on 
counts of enimele hauled out on lend, principally during the 
breeding season. Aerisel surveys heve been the sost frequentiy 
ueed method because they ere fest and can get to resote sreas 
where see lions hevlout. Setisaetes of the number of anizele seen 
ere wade et the time of the survey (ae in sost surveys prior to 
the wid-1970's) or ere sede from counts of senisais fros 
photogrephs teken during the survey (post #id-1970's). 
Losiel-gnotepregnic, ship, and land surveys vere conducted during 
1964-1987 to sesess the ebundence of Steller see iione in 
southwestern Alsexa, from the central Gulf of Alaske through the 
centrel Aleut‘en Islends. The number of sea lions found et all 
survey sites, which included et least 140,000 animale sround 
1956, totaled lees then 68,000 in 1985--e decline of 52 percent 
in 17 yeare (-2.7 percent per yeer). Thie decline continued 
through 1989, when only 24,95) animals were found ( lin et 
el. 1990). As discussed in Merrick et al. (1987), regional 
numbers, breeding enimels on comseee®: ER production, end data 
from specific isiend rookeries confirs ie decline. The 
population at Ugemek Ielend in the eastern Aleutian Islands 
showed no decline between 1957 and 1969. and then declined at 
least 10.1 percent per yeer between 1969 end 1986. Thies isplies 
thet the eastern Aleutian Island population may have begun to 
decline in the early 1970's (Braham et e1., 1980). 


Prom 1956 through 1985, numbers declined throughout the central 
and vestern Aleska region, with the greatest declines in the 
eastern Aleutian Islands (-79 percent) end veetern Gulf of Alaska 
(-73 percent), but declines have also occurred in the centrel 
Gulf of Aleeka (-31 percent) and central Aleutian relende 

(-@ percent). From 1985 though 1989, the declines continued: 
index counts in the eastern Aleutians dropped from 10,802 to 
3,145 animale (-71 percent); the weetern Gulf dropped fros 6,667 
to 4,435 eniaels (-34 percent), the central Gulf dropped from 
24,389 to 9,614 enimals (-61 percent) and the central Aleutians 
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the June 1, 1989, Biclogicel Opinion to specificelly address this 
newly listed epecies. Like the 1989 opinion, this asendment 
addresses only the incremental step of exploration ectivities 
under this lease sale. Development, production, end eaebandonszent 
phases will require reinitistion of formal consultation. 


STELLER SEA Lion 
Biology 


Steller sea lions belong t> the Order Carnivora, suborder 
Pinnipedie, Family Oteriidee, and subfamily Ctariinee. The 
fapily contains the extant genera Arctocephalus, . 
Rumetopiag. , Qteria. Phecarctog, end Zalophug-. The 
genus Eusstopias conteins one species, —. iubatug, the Steller 
sea lion. 

The breedi range of the Steller see lion extends around the 
North Pacific Ocean ria from the Kuril Islands end Okhotsk Sea, 
through the Aleutian Islends and southern Bering Sea, slong 
Aleske’s southern coast, end south to California (Kenyon end 
Rice, 19617 Loughlin et el., 1984). The centers of abundance and 
Gistribution ere the Gulf of Alaske and Aleutian Islands 

(Pig. 1). Rookeries are dispersed from the centrel Kuril Islands 
(46° MH) to southern Californie (37° M). Most large rockeries ere 
im the Gulf of Alaska end Aleutian Islands (Calkins and Pitcher, 
1982; Kenyon end Rice, 1961; Loughlin et al., 1984: Merrick et 
el., 19867). Steller see ilons ere not known to sigrete but 
Gisperse widely during the postbreeding season and pay occur nesr 
ice or northern islands in the Bering Sea during fall and winter 
(Kenyon end Rice, 1961; Loughlin et al., 1984). Animale serked 
at various Gulf of Alaska rookeries have been sighted in 
southeast Alaske; sose sarked in British Columbia were seen at 
Cape St. Elias, Aleskea: some tagged in the eastern Aleutians vere 
seen in eastern Bristol Bay, Aleska; end some sarked in Oregon 
were seen in southeast Alaska. 


Adult breeding enisals and some subadults occupy rookeries during 
the breeding sess#on which extends from late May to early July 
(Pitcher end Calkins, 1981). MNonbreeding seles, some subsedults, 
and transient femeles say be seen st separate haulout sites. 
Rookeries and haulout sites are generally characterized by 
isolation, mininal disturbance, sccess to the sea, and ioccal 
abundance of food (Mate, 1973). 


While feeding et sea, Steller sea lions frequently are seen near 
shore and out to the continental aheif; in the Gulf of Alaska 
they commonly occur near the 200 @ depth contour (Fajimura and 
Loughlin, in press). They have been caught on fishing lines at 
Gepths of 163 = (Fiecus and Baines, 1966; Kenyon, 1952); some 
individuals say enter rivere in pursuit of prey (Jameson and 
Kenyon, 1977). Ovring the breeding season femsles remsin on land 


24,389 to 9,614 animale (-61 percent) and the central Aleutians 
Gropped from 25,759 to 7,759 enimale (-63 percent). Preliminary 
Gete from 1990 indicate that there was no statistically 
significant decline from 1989 through 1990 (T. RB. Loughlin, 
personal communication). 


The observed declines sey have occurred in two phases. The first 
phase probebly begen in the early 1970's and was confined to the 
eestern Aleutian Islands and western Gulf of Alaska. M“umbdere for 
mwost of the Aleutians end Culf of Alaska fel) by 29 percent 
(-1.6 percent per year) between 1956 and 197’. Membere in the 
eastern Aleutian Islands appeared to stabilize in tie wid~1970’s, 
while those in the centrel Aleutian Ielands and weetern Culf of 
Aleeka say have increased slightly. Those inciea@ee an’ the 
estate of knowledge on ebundance et other locations indicated thet 
the world-wide populetion hed not changed appreciably between the 
late-1950’s end the late 1970's (Loughlin at @i., 1964). A 

phase of the decline probably began during the lete 
1970’, with ell four Aleskan erese being affected and o srell 
numbers falling 36 percent (-$.2 percent per yeer) betwee» 1977 
end 1985. Counte of adultes and pups at Mermot Island du ..q 1986 
end 1967 indicete that the decline is continuing. The numer of 
Ppupe counted at Mermct Islend in 1979 wae 6,741. In 1986 the 
number of pupe at Marmot Ieland declined to 4,286, and in 1987 
the count was only 2,910. 


Numerical decreases in Stelier sea lion abundance have been noted 
at the western extent of the breeding range in the Kuril end 
Commander Islendse (Perlov, 1982; Chelnokov, 1964). Mumbers began 
to fell in this region in about 1972, and by 1981-82 hed fallen 
if 50 percent or sore. Abundance at sites in the western 
Aleutian [elands declined 34-41 percent from 1979 to 1985 (Klett 


in Merrick et al., 1987). Adult eee lions at Walrus Island 
(Pribilof Ielende) have declined from 4,000-5,000 animals in 1960 
to sbout 600 in 1982 (Kenyon, 1962; Loughlin et al., 1984). Pup 


production at Walrus Island fell from 2,866 in 1960, to about 334 
in 1982, and lees then 200 in 1987. There are about 5,700 
Steller see lions in Britieh Columbia and 53.410 in the lower 
United States (Washington, Oregon, and Californie); the 
population levels there do not appeer to be changing (Loughiin 
et al., 1984). 


There sre no increases in abundance reported for any rookery that 
could eccount for the observed deciines or that indicate « 
geographical ehift in populetion dietribution. A Steller sea 
lion recovery teas has been appointed to review the possible 
cauee(s) of thie decline and to formulate » plan to foster their 
eventual recovery. Potential causes for the decline include 
naturel mortality, paresition end disease, past commercial 
harvests, subsistence harvests, fishery-related takings, 
in food availebility, pollution, debrie entanglement, and 
@isturbance on rookeries. 


sanges 


Steller Sea Lions within the Navarin Basis 

er sea lions ere common to the waters of the western Gulf of 
gpeties to the western Aleutian Islends, and the central and 
Steller Bering Sea. The distribution of sen lions slong the 
Bering Sea coast of Alaska is better Gocusented than for sost 
especies, largely because of their tendency to haul cut om lend in 
large conspicuous groups. Within the Meverin Basin and lesese 
eale 107 planning area, see lions are regulerly found on the 
pribilof Islands, especially Walrus Island where counts have been 
as high es 5,000 enimais. 


Kenyon and Rice (1961) noted a northward sovesent of selec sea 
lions in tne Bering Sea during the summer, with aninals hauling 
out at St. Matthew and Hall Islends (severel hundred in 
mid-July): St. Lawrence Island (reguler vieitors in variable 
numbers, sostly st Southwest Cape end Punuk Islands fron iete 
June to November): Munuvek Island end the Dicmede Islands. Frost 
et al. (1983) report that sea lions ere known to haul out on St. 
Matthew, Mell, and Pinnecle Islands in spring through sutumn. 

Sea lions sre present within the sale ares throughout the year, 
with anisale reported along the ice edge southwest of St. Matthew 
Island in epring (Leatherwood et al., 1963 and et el., 
1966) and on Otter Island during winter (Frost et el., 1983). 
Kenyon and Rice (1961) reported on historical numbers of ses 
lions at Otter Island in the Pribilofs (1,090 in April, 75-160 
eub-edult sales in summer) St. Paul Island and Sea Lion Rock 
(300), Walrus Islend (4,000-5,000), and St. George Island 
(1,200). Kenyon (1962) reviewed the historical distribution of 
eee lions on the Pribilofs and found that et least four breeding 
rookeries occurred there: one on St. Pevl, one on Walrus isiend, 
and two on St. George. Only Walrus Island continues to be used 
as e rookery site today. See lions regulerly haul out further 
north et St. Matthew and st. Lawrence [elands during the ice-free 
season, sithough near the northern linit of their range. Sea 
lion nuabers within thie area have dropped dramatically, with 
counts off 63 percent from 1985 to 1989. Adult and juvenile 
counts et the Walrus Island cookery in the Pribilofs have 
Geclined from 4,000 to $,000 animals in 1960 to 600 in 1982. 


ASSBSGMENT OF IMPACTS 
Proposed Activity 


This Opinion considers the effects of leasing and exploration 
activities on $,036 blocks (approzisetely 11.4 million hectares) 
in the MNaverin Basin in the centrel and northern Bering Ses. 

te uncerteinties es to the existence of recoverable quantities of 
oil, verious ecensrice have been developed by the MMS to describe 
the enticipeted impect of thie activity. The bese (median) case 
assumes 16 welle would be drilled from semisubsersible drilling 
vessels between 1992 end 1997. Activities associated with 


pother. The resultent lose of insulation would be etreseful end 
potentially fatal to the pup. 


Woiae Disturbance 


Steller sea lions ere eesily disturbed while on havloute and 
rookeries. Calkins (1983) found sea ilon resection to vary with 
=e Se ef aircraft, and that helicopters hed the sost severe 
ett - Om heuvloute where sea lions are not breeding and 

ing, epproachi 


eircreft will post generelly cause 


PYPP 
G@isturbence. Reactions on very from frightening the aniasis, to 
nr 


pass oy: and staapeding to the water. During pupping end 
breeding seasons, territoriel sales end females with pups say 
resein on shore while immeture sales ard pregnent females may 
enter the vaeter. 


Reguler dieturbence could cause the abandonment of treditional 
hevloutes and breeding ereses, as has been suggested for velrus 
(froet et el., 1983), epotted seslse (Cowles et al., 1981), and 
herbor seals (Allen et al., 1984). Such en effect would be 
rticulerly slersing in view of the current population trends, 
faited number of rookeries throughout the range of the é6teller 
eee lion, end the fect thet three of the four historic breeding 
erees on the Pribilofe ere no longer used. The sost probable 
source of disturbence for the exploration phase would be frequent 
ogee ryt end fixed wing air traffic between #t. Paul Ieland and 
the sale eree and helicopter traffic between the support barge 
off St. Matthew Island and the sale eres. Hinieue flight 
seperations ere proposed to reduce the likelihood for 
Gisturbence. Howeve, it is probable thet sea lions will be 
affected by thie traffic. Walrus Ieland, although east of 6t. 
Pevl Islend and away from the sele area, is often directly under 
the epproech to the St. Paul sirport. Weather end visibility, 
rether then regulation, often dictate the eititude duri 
approech, and eniasis on Welrus Teland ere requierly subjected to 
aircreft overflighte (T. Loughlin pers. conm.). The 
support berge off St. Matthew Telend would place several heulout 
sites within helicopter flight pethe. The MMS projects 60 
helicopter flights per sonth would be necessary to « 
exploretion drilli froe this site. Continued and requiar 
bel lcopter traffic from thie position could be expected to «affect 
see lions hevled out on St. Matthew and Hall Islende and nearby 
offshore rocks. 


Disturbance of sea lione offshore in the sale eres is not 
expected to be significant. Vessel traffic will increase with 
exploration in terme of seiawic surveys and drillenip eu rt. 
MMS projecte 30 supply boat tripe per r--th and 1,616 miles of 
eeiemic line eurvey during exploration. ishing veeseis ere 
common to the eree and the additionel trafic would be unlikely 
to have eny adverse effects. 
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vessels between 1992 end 1997. Activities associated with 
4rilii include helicopter flights (60 per sonth) and supply 
post trips (30 per month) between the sale eres and support 

on St. Paul Island, 1,816 niles of seiemic line survey, supply 
barges and support vessels to be located off St. Matthew Island 
and disposal of cver 18,000 tons of suds and cuttings from the 
wells. The high case scenario envisions 53 wells Grilled, 120 
helicopter end 60 vessel trips per sonth, 5,941 siles of seissic 
survey, and disposal of approxisstely 60,000 tons of suds and 
cuttings. All exploretion Grilling is anticipated to occur 
@uring open water periods, generally April through December. 


Oi) Spill Risks 


Past exploration drilling on the Alasken OCS has resulted in « 
spill rete of 1 bbl per 100 wells Grilled, with en sverage voluse 
of 9 bbl spilled (MMS, 19908). Wo lerge oli spille have occurred 
in U.8. waters during exploration drillim). The MMS projects a 
probability of 3 end 13 percent for the base and high case, 
respectively, for one or sore oil spille of 1,000 barrels or 
greater during exploration. Conditionel probabilities of oil 
spilled at various locations within the lease eres contacting 
lend or biclogical resource sreas vary, but sere genersliy 
extremely low. However, a worst-case scenario could present very 
high probabilities of contect with isportent resource sreas, 
including Uninak Pase and the Pribilof Islends. We find that the 
combined probebilities of: (1) An ofl spill actually occurring 
(3-13 percent) and (2) thet spill impacting « resource ares 
important to the Steller sea lion sre extremely resote for the 
exploration phase of this sale. 


Effects of Oi) 


Adult Steller see lions may not be seriously effected by contect 
with ofl. These aniusis rely on @ thick subcuteneous fet leyer 
for insulation, rather than a protective pelege, such as the fur 
seel or sea ot «r, which lose their insulative properties upon 
ciling. Thus, edult see lions sere unlikely to suffer significant 

heat loss frow ofl spill contact (Hensen, 1985). 
Additionally, the sebsence of grooming behavior lessens the chance 
ef ingestion of oil. Inhelation of vepore is unlikely to present 
@ significant threat to these enisals, e) individuelis 
weakened by peresitisn, pre-existing setebolic disorders end 
other stress say be sensitive end predisposed to adverse effects. 
Conjunctivitis or skin irritetion sey result fros prolonged 
exposure to oil. These conditions sey increase physiclogical 
stress and contribute to the death of weakened or severely 
contagineted animals (Ceraci and St. Aubin, 1980). 


Sea lion pups ere vulnerable to oil, es they rely on hair for 
thermal protection. The pups’ costs may becose oiled through 
Girect contact with oil on the beech or by trensfer from the 


The effecte of impulsive seismic noise on eee lions ere largely 
unstudied. Geismic eurveys using eirgune esit low frequency 
sound thet is generally well below the sensitivity range of 


devices say ceuse some level of disturbence, MMS (1990b). Burne 


(1972) found ringed seals vere not eppreciably displeced by 
offshore selemic ectivity. Sisilerly, virtually no information 
is available about the reactions of pinnipede to drilling 
operations, Malme et al., 1988). 


Cumulative Iapacts 


Tapecte to the Steller sea lion could result from exploration 
activity in the lease sale 107 aree. This would e44 to the 


effect of commerciel fishing, subsistence hunting, and airport 
development on sea lions in the Bering Sea. The rookery et 
Welrus Ieland hee been stressed by an increasi human presence 
to this remote site. Subsistence hunting ectivity, sircreft 
overfliyhte from nearby St. Paul, end veesel traffic sround the 
island have all undoubtedly affected the use of this eres by sea 
lione. The cevestive factors behind the Geslining eee lion 
populetion ere currently being investigated. without « clear 
underetending of the causes of thie decline, it ie difficult to 
*peculate on the emount and extent ofl and gee activity will 
contribute to the cumulative ispect on sea Tione. Honetheless, 
any omg: yh pana rs ag to theese enimals could siow the 
recovery o population. A Recove Plen ie bei developed 
thet will eddress the potential for cumhetive eftects end 
recommend specific measures to promote the recovery of the 
species whioh may, in turn, directly effect this lease sale. 


CONCLUSIONS 


Lease sale 107 exploration ectivities have the potentiel to 
adversely effect Steller sea lions. Peremount « these are 
the imp cte to enisale on rookeries end hauloute reeulting fros 
siccraft operations and oil Spille. The sdéditionel end 

ignificent number of flighte associsted with lesse sale 
~xploration le of concern, perticulerly with respect to the 
continued viability of the Welrus Islend breeding site. The 
potential effects of a spill which contacts « heulout or rookery 
could be significant. However, the probability for oll] epiils 
during exploretion is remote. 


Based on the aveilable information regardi the Steller sea lion 
end the anticipated impacte of the exploration activities, mrs 
concludes that the proposed activities ere not likely to 
jeoperdize the continued existence of the Steller see iion; 
however, there is « clear potentiel for theese anisals to be 
affected by these activities. wMFS believes thet potentiel 


impects easy be minimized if mas t seseten 
recommendations. adopts the following conse 


Conservation Recommendations 


that eircraft and vessel operations may be conducted 
4 yy A. disturbance to Steller ses lions by observing 
sinisus flight separations and restricting vessel operations near 
certain sites. In addition to the requirements of 50 CFR 227.12 
concerning Steller sea lions NMFS r that: 


1. Wo veesel shall approach within 3 miles of Walrus Ieland. 


° essels, including support barges and ettendant craft, 
. potty paintain @ ~~ a distance of 1 mile seavard of: 


Otter Island 

St. Matthew Tteland 
Bell Ielend 
Pinnacle Island 
Arre Rocks 


3. All eircreft should saintsin flight sepaeretion distances of 
1,500 feet vertical and 0.5 nile horizontal over the 
following sea lion haul cuts and rookeriest 


St. Matthew Islend 
Ball felend 
Pinnacle Islend 
Arre Rocks 


murs further recommends thst MMS consider research to: 


(A) Determine the effect of vessel and eircraft traffic on 
sea lions et Walrus Islend, rticularly during the breed 
season (lete May to early July): 


(B) Determine the sovenents of 011 age and sex classes of 
sea lions frowe Walrus Islend at 011] times of the yeer to sessess 
the proportion of the reproductive population at risk in the 
proposed lease area; end 


(C) Conduct sonthly surveys, during the operating seeson, to 
determine the distribution and ebundence of Steller sea lions by 
age and sex et #11 rookery and haul out sites potentielly 
affected by lease sale activities. 


tu should contact the Aleska Region Office to further discuss 
the reseerch design. 
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REINITIATION OF CONSULTATION 


During the post-lesese exploration phase, MMS should provide NMFS 
with all exploration plens end any t revisions of these 
plans. MMS should also review these plens to determine if 
further section 7 consultation is necessary during exploration. 
Formal consultation sust be reinitiated for later phases of this 
lease eale (i.e., development, production, and abandonsent) . 
Formel consultation sust elec be reinitiated if: (1) new 
information reveals impacts from the pr activities that 
were not considered in this consultation, (2) the activities sare 
modified in @ manner that causes effects thet were not previously 
considered, or (3) a new species is listed or critical hebitet is 
Gesignated that may be effected by the proposed ectivities. 


Section 7(b)(4)(C) of the BSA specifies thet in order to provide 
an incidentel take statesent for en endangered or threatened 
Species of merine semmal, the teking sust be authorized under 
Section 101(a)(5) of the Merine Mepmal Protection Act (MMPA). 
Since no taking incidental to the proposed ectivity has been 
authorized or r sted under Section 101(e)(5) of the MHPA, no 
statement on incidental teke is provided. 


Since incidentel takings are likely to occur, it is recommended 
thet the eppropriate perties epply for ean incidental teke 
authorization under section 101(a)(5) of the MMPA. 
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Deer Mr. burford: 


Enclosed is the Biclogical Opinion prepared by the National Merine 
Fisheries Service (MMPS) under Section 7? of the Endangered Species 
act of 1973 (ESA) concerning the impact of the Outer Costinenta]l Shelf (0CS) 
@il end ges leasing program ead associated exploratios activities is the 
Bering Sea Regios on endangered whales. Activities associated with product ies 
end éevelopaent will be considered in future consultations. 


Based upon cur evalustics of the evsilable information concerning the 
bielegy end distribution of endangered whales and the aature, extent sad 
lecation of OCS activities the Netional Marise Fisheries Service (MMFS) 
concludes that there is insufficient information te aske « reliable 
éetermination concerning the likelihood of jeopsrdiziag the continued 
existence of endangered whales. Despite the inconclusive Biological Ovinics 
the MMPS believes that it is possible for the Departeent of the Interier (DOI) 
to plan OCS explertery ectivities is the Bering Sea Regics eo that they ere 
mot likely to jeopardise the continued existence of endangered whales. This 
belief is based in part upon DOI's intentions te reinitiate consult stiocus 
Pursuent te Section 7(a)(2) of the ESA for future lease sales is the Bering 
Sea Regics. The DO] should alec examine additional iaforastics oa 
OCS activities in the Bering See Region end on the biclogy end distribution of 
endangered whales to determine if additional Section 7 consultstions sre 
required. Our Biclegical Opinion includes reasonable and pruéent alternacives 
ead recomeendations te assist DO] in planning OCS sctivities in the Bering Sea 
Region and fulfilling ite obligations wider Section ? of the ESa. 


The Biclogica) Opisioe alse provides DOI with en indication ef the 
iafermation chet MMPS aust heave before a reliable determinations on the 
likelihood of jeopardy to endangered whales from OCS activities in the Bering 
Sea Region can be asda. The MIPS is aware of the considerable research 
efforts on endangered whales that the Bureau of Lend Managesent has sponsored 
er conducted. We applaud this effort and encourage its continustion. 


Endengered Species Act 


Section 7? Consultation - Biclogical Opinion 


Agencies: Bureau of Land Management and U.S. Geological Survey 

Activities Considered During Consultation: Outer continents] shelf of] and 
gee leasing and exploration in the Bering Ses Region encompassed by proposed 
lease sales in Morton Besin (57, 88, 99), St. Gaorge Basin (70, 89, 101), 
Northern Aleutian Shelf (75, 92), and Neverin Besin (83, 107). 

Consultation Conducted By: Netional Marine Fisheries Service (NMFS), 


Alaska Region 


On June 6, 1980, the bureeu of Lend Management (BLA) end the 0.5. 
Caviogical Survey (USCS) requested formal joint regional consultation pursuant 
ts Section 7 of the Endangered Species Act of 197) (ESA) on four proposed 
Guter continental shelf (OCS) of] and gas lease sale sreas in the Bering Ses 
Region (i.e. , Seorton Sound, St. George Basin, Northern Aleutian Shelf, and 
Nevarin Rasin) with regard to potential impacts of the Department of the 
Intertor’s (DOL) OCS ofl end gas program on endangered and threatened cmefe dj 
Ae @ result of that request, repre-_ctetives of BLA, USCS, and WHFS «4t in 
Anchorage, Alaska on June 25, 1980, to discuss endangered species thet wight 
he affected by the proposed regional OCS of] end gee activities. 

The WAFS agreed to conduct on “egaregate” consultation for OCS of] and gas 
leasing and exploration in the Bering Sea Region encompassed by the pr sposed 
lease sales in ‘wrten Basin, St. George Basin, “orthern Aleutian Shelf, and 


“averi® Basin. 4 egaregate consultation, #8 Geecribed in C-12 


Consultation sleo sust be reinitisted if there are subsequent 
modifications to the proposed action, if « species or critica] habitat thet 
occurs in the eres covered by your program is subsequently listed. or if new 
informstion reveals impacts of the identified activity that ssy effect listed 
species. in addition, consultsetios eust be reinitiated before development and 
prodéuction activities occur in the Bering Sea Region. 


We look forward to contiaqved cooperation during future consultations. 


Sincerely yours, 


> 


- 
hd. hes, 


Willies C. Cordon — 
Assistest aguinistretpr 
for Fisheries 


a 
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$0 CFR Section 402.04(0)(3), 43 FR 871, is on efficient approach to comply 
with consultation requirements of Section 7(a)(2) of the ESA, in chat the BLA 
and USCS vill be eware of additional information needs and potential probless 
at en esrtly phase in the of] amd gee leasing program in the Bering Sea. This 
ie MMFS's Biclogical Opinion for OCS ges and of] leasirs program in the Bering 
Sea Region. 

Although MMPS considered the entire range af OCS activities in the 
consultation process, this Biological Opinion addresses only the leasing and 
exploration phases of OCS ectivities in the Bering Sea Region. Activities 
covered by this opinion include pre-lease exploration (geophysical surveys end 
Continental Offshore Stratigraphic Test wells (COST Welle)), the lease sale, 
and post-lease exploration (geophysical surveys, construction, exploratory 
drilling, end associsted support activities). Blt-sponsored research on the 
distribution and abundence of endangered whales, and on the effects of of] and 
other OCS ectivities hes not been completed. When available, MMPS will review 
the results of the completed studies and plans for future exploration. DOI 
indicated that consultation will be reinitiated for each lease sale in the 
Bering Ses Region. If addition, DOI ust review exploration plans and 
activities to édeterwine whether consultations on those individual ectivicties 
@uet be reinitieted. When the developeent end production phases are reached 
and e6 information on the specific impacts of the activities, including the 
cueulative tepects of the program becomes available, formal consultation oust 
be reinitieted. 

Consultetion wee conducted for the eight endangered species of wmeles 
listed below. Wo other listed species for which "MIS is responsible occur in 
the Bering See. There are no species proposed for listing of envy designates 


or proposed critical habitet in the Bering Sea Revion. 


3 
Comaun Nene Scientific |.eme 
Right Whale Balsenes glacialis 
bownead Whale Baisena evacticetus 
Cray hele Eschrichtivus robwstus 
Fin Whale Balaenopters physalus 
Sei Whale Balaenoptera borealis 
Sive Whale Balaenopters susculus 
Humpback Whale Megaptera novseang lise 
Spere Whale Physever wecrocephaius (= P. catadon) 


Appendix I gives information sbout the population size, status, and 
accurrence of each of the endangered whales in the verious lease sreas. 

This biclogical opinion discusses the distribution of endangered whales is 
the Bering Sea Region under consideration for OCS ofl and ges leasing, the 
type and scope of the proposed explorstory activities, the possible impacts of 
pee- and post-sale exploration ectivities on endangered whales, and the 
research required to gather additional dstse and informacion. This opinion 
addresses the question of whether lease sales and exploration ectivities ir 
the Bering Sea are likely to jeopardize the continued existence of endangered 


species of wales. 


Proposed Lease Areas As Whale Habitets 


The four proposed lease sress of the Bering Sea are important to the 
meres] sctivities and govements of endangered wrales. The lease ereas 
encoupass vhale habitets that are vital to the survival of certain of these 
epecies. Individually, «nd collectively, OCS ectivities in these lessees sress 
have the potential to hare populations of endangered whales. 

Norton Resin: 

Bowhead and gray whales frequent the ares sorth of St. Lawrence Island ond 
west of Sledge Island in the outer Norton Basin srea (west of 166°V 
lengitude). This eree is vital to the opring and fal! migrations of the 


bowhead and is s asjor feeding area for che gray whale. The lagoons anid 


St. Coorge Basin: 


The St. George Besia eres is inhabited by gray Males from spring through 
fall. Owring the suemer, « few dozen gray weles feed in shallow waters off 
the Pribilef Islands. A large seguent of the gray wale population probably 
migrates southwerd directly through the northeast portion of the Basin froe 
@id-October to late December. 

Unimek Pass, so.cheast of the St. George Besin eres, is on Laportent 
migratory corridor for the entire eastern Pacific population of grey whales. 
Gray Wale sovesents north through Uniaek Paes peak in April end May, end the 
southward return through the Pees, peaks in llovember end Decesber. The Pass 
is used by other species of whales es well. 

Fin end hwspback Males occur seasonally in the St. George Besin in the 
late spring o7¢ summer. Fin whales appear to concentrate over the continental 
slope and shelf edge. Humpback wales are found throughout the lease eres; 
@out sightings are near the Alewtien and Pribilef Islands. 

A few individuals of the ocher whale species also aay be found 
necasionally in this area, soetly in the evamer and fell. A few bowhead 
Wales heve aiso been observed in the northwest portion of the lease ares, ail 
in eariy coring. 

“orthern Aleucion Shelf: 

Almost the entire population of the grey wale passes near the North 
Aleutian Shelf srea during migration northward in April-June and southward in 
late Setoher through December. The east shore of Unimak Pass is the focal 
eoirt of the migratory corridor. After entering the eres through Uniask Pass, 
ost arav whales wigrate close to shore (within }) a) and follow the pe rcimecer 
of sristol Bay to Munivek Ielend. Cray males feed in the shallow coestal 
area® o. ng the north side of the Alaska Peninsula ond Bristol Bay dun‘ng 


t'ete sprite Aiyretion. In the fall, most gray aces pass within | te of the 
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nearshore coastel sarees sround St. Lawrence Island, especially near the 
western, southern, and eastern ends, ara important feeding grounds for gray 
whales in the evemer end fall. Chirikef Basin, corth cf St. Lewrence Island, 
is en extremely important feeding erea for aany grav males during the summer 
and early sutum.. 

The Bering Streit is on importent aigratory corridor for bowhead, gray and 
sose humpback and fin whales traveling to and {ros suumer feeding grounds is 
the Chukchi and Beaufort Sees. Sowhead wales follow opes leads in the pack 
ice to gove north through the Bering Strait im April-“sey, end retura south 
through the Bering Streit shead of the pack ice in Novesber-December. Cray 
and humpback rales travel through the Bering Strait frow June to October when 
the peck ice is sbeent or sparse. 

Fin, humpback, and perhape sei whales seasonally occur im or adjecent to 
the outer Morton Basin eres. Although right whales formerly fed ia this sres 
éuring suseer, neither they sor blue cor sperm whales are known to cocur there 
now. loner Norton Sound is only occasionaily occupied by any of Chese whales. 

Meverin Basin: 

The entire western Arctic populetios of bownesd whales aay overwinter in 
the broken peck ice of the central Sering Sea, asialy south and west of 
St. Lewrence Ivlend es far sovth es the ice front edge, ead perhaps farther 
south into open water. Although the exact locatios of overwintering probebly 
varies with the type end extent of the seasonal ice edge, the ehelf portions 
of the Newerin Basin gust be considered an important bowhead whale 
overwintering eres. 

The outer shelf edge of the Newarin Basin eres aleo aay be stasonal ly 
importent es « summer feeding src. ‘or the fie whale, end possibly the 
humpbeck whale. Ite lmportence to the Pacific right whale is unknown. The 


other whale especies probebly ere only occasional visitors to this eres. 


weet end south shores of Unieak Island as they leave the Bering Sea. Sewe fin 
whales eumeer slong the shelf-edge, and eeall susbers of huspbeck, blue, sei, 
and right whales aay occur in the epring-fell period in thie eres. Bowhend 


and epere whales ace Ot mmown Co occur in this «ree. 


Duscription Of Proposed Activities 


4. Pre-lease Exploration And The Lessee Sale 


Pricr to « leese sale, geophysical seismic information is gathered by 
geophysical companies. In the Bering See thie typically is done by vessel 
eurveye during the open water season. A considerable amount of high 
resolution, scowstic geophysical exploretion already Nee been conducted in 
potential Bering Ses lesse areas wider USCS permite since April 15, 1975, and 
further surveys probebly will be conducted in each area. These geophysical 
operetions ere cerrtied owt with ships up to 100 meters in length. Current 


geophysical technology entelle the vee of “sir gums” of “sperkers.” A limited 


emount of research (prieertiy obeerving respo of bownead Whales to theese 
operations during the summer end fall) of the effects of these systems on 
ceteceans has recently begun in Arctic waters. Results to date Reve not been 
conc iusive. 

In gost lease ereas, one of gore GOST Welle are drilled prior to « lease 
sale te obteln gical samples of the rock end sedisentery structures of 
the area. COST Weise are drilled in the aanner of any exploration well except 


thet they typically ere not drille¢ at « locetion where dérocerben reservuirs 


ere belleved to exiet. Results of COST well @rilling crovides information on 


- ° 
» Prgrner the sedigerntery structures contain source rocks and reservoir rocks 


~~ 


te 
sulcabdle for Swdrocarbon generation and retention. lepaects associated with 
COST Welis ‘trcluée industrial soise, vessel and aircraft treffic, drilling 


™ 4 cuttings dismoeal, etc., bwt fc sot incluee on oi! spill rise ‘ros 


the well, Onm-etrwctwre drilling of COST Wells now is sllowed tut hes not been 


requested by industry fer the Aleses OCS. Such on activity would add the risk 
of an ofl «pill to the pre-lesse ectivities and would require careful review 
aud additional consultation pursuant to Section 7(0)(2) of che ESA. 

Activities inwolwed with OS leese sales consist of offering the leases, 


Sutweission of bids. and awarding of leases to the successful bidders. 


RB. Post-lesse Euplorat ion 


Alter leases heave been iseved, the leseees sre suthorized, and in sous 
instences required, te perfeors certein activities. Leseees easy wéerteke 
certein enviromental studies st this stage es part of their preparation of as 
exploration plan. These aay include studies specifically required by lease 
Stipulations and, if needed, studies to provide éescriptions of the air 
quality, ecesnegraephic conditions, and flora and feuns in the leased eres that 
easy be disturbed by explorstios ectivities. Geologice] studies asy involve 
botton drag sampling or shallow coring. Other studies easy esploy certein high 
resolution geophysical instrverntetion such es fathoweters to determine 
tepegraphy end water depth, end sidescan sonar to map ses bot tce 
irregularities. These studies use eccepied sampling techniques thet are 
pessive in nature or localised in renge. 

Exploration plans identify were und how exploratory drilling will occur, 
and the Environmental Report that eccompenies each exploration plan éeecribes 
the potential iapects of the proposed exploration ectivities on the asrine and 
cosstal enviroments. 

The type of offetere drilling wit weed to drill exploratory wells is the 
Bering See will depend upon menry factors including enviromental conditions 
end water depth et the ite, enticipeted duration of the drilling progres, 
type of wnit evelleble, tise of vier, and economic considerations. Depending 


epee conditions, jeck-up rigs, seni-subeersibles, of érillships wiil be 


following ¢iecussion is besed on these estimetes. it should be recognized 
thet these figures ere likely to change as gore detailed inforestion is 
obteined. (The letect proposed schedule, (July 1981) hes not yet been 
approved by Congress es required by lew. Currently scheduled sale dates on 
sales 5? te 6) are taken from the June 1980 schedule.) 

Morton Basin, Seles 5’, 88, 99: 

The firet sale (57) ts scheduled for Nowember, 1962. Additional sales ere 
planned for October, 1984 (88) and Nctober, 1986 (99). USCS eetiastes the of) 
and gee potential of the dorces Basin eres at 0.7) billion berrele (B8d1) of 
oil and 2.17 triliten cubic feec (TCK) of ges. 

Up to five exploretery rigs easy work in the ares at any given Cime, ond 
USCS ectiastes thet « total of 20 exploratory end delineation welis would be 
drilled. Jeck-wp rigs will be preferred equipwent for operations during the 
oper water season in walter Gepths greater then 20 eeters. Drillships easy be 
wttliced io deeper waters, and grovel islands way be constructed io water less 
then & aeters on 35 nearehore tracts just north of the Yukon Delite. 
tuploration could oceur from 196) to 1995. 

Sone probebly will Be the prisery support bese. Exieting facilities will 
be used to the extent possible, thereby elisinating or ainisizing the ced for 
new onshore construction. If grevel islends are conctructad on shallow 
trects, ectivities will be supported in the winter by ar: oced work berges 
holding heavy, bulky supp (es. Alternatively, grevel islands could be 
supplied with icebresker secistence. Air traffic would transit in end out of 
wome, and possibly Unelekieet. 

St. Coorge Basin, Seles 70, 89, 101: 

The firet sale (70) is scheduled for December, 198). Sui 


equa sales ere 


proposed for Oeceader, 1964 (89) and Decemds 1966 (101) . 23 eelimetes the 


il ané gas potential of the 5'. George Basins * ot 1.48 8 | of of] ane 


«.2% TCR of gas. 4 ganteur of }) exploratory rige wou). work (hm eres et eny 


esployed os érilling pletforms in the Bering See, ond in some shallow sreass in 
the Horton Sowné srew gravel islends asy be used. 

It is not known at Chis tise how many or where exploratory and delineation 
welle will be drilled (the USCS hes projected that 90 wells aay be drilled in 
the four Bering Sea lease aress). Specific proposals on these astters will be 
steted for the first tise in propesed exploration plans submitted by the 
individual lessees. The USCS isewes drilling permits end will establish 
criteria under their operseting orders to regulate the drilling activities. 
The U.S. Coast Guard (USCC) is responsible for permitting fised and aobile 
Grilling platforms end exploratory drilling weesele on the OCS. Constructios 
of grevel islands in U.3. waters will require « permit from the Departeent of 
the Arey, Corps of Engineers (CDE) pursuant to Section 10 of the River ond 
Karbor Act of 1899 end Section 404 of the Clean Water Act. The National 
Pollution Discharge Ciisinetion System (MPDES), crested by the Clean Water Act 
and adulcistered by the Environmental Protection Agency (EPA) is applicable te 
fixed platforms and rigs engeged in OCS of] end gee activities. Lach of these 
agencies has consultation responsibilities under Section 7(0)(2) of the ESa 
for their imolwesent in these activities. MMPS will comseult with these 
agencies as required by ESA. Additionally, lessee stipulations cowering these 
activities remain to be developed. Such stipulations should include 
protective sessures for endangered whales. We prowide recapmendstions sad 
reasonable end pruéent alternatives berein to help DOI seet ite obligations 
wmder Section ? of the ESA. The NMFS will review stipuletions for their 
adequacy in protecting endangered whales. 


C. Exploretion Scenerios 


Eetiastes on the proposed exploratory ectivities in the four Bering Sea 


lease sreas hewe been presented for the proposed five-year schedule. ! The 


i 
Dol. 
Five-veer OCS Oil end Ges Lease Sele Schedule. 
BLA. 66 pp + six appendices. 


Draft Supplement to the Final Enviromental Stetement. Proposed 
Jan. 1982-Dec. 1966. 


given Cime, érilling # total of 28 exploratory and delineation wells. 
Preferred rige are lerger semi-eubmereibles that can operste year-round unless 
severe ice~bulléup occurs in abnormally cold winters. Driliships will be the 
@quipeent of second choice. Exploration welle will be drilled between 198+ 
and 199° 

Dutch Rarbor will be the Likely primary support bese for exploretion. 
Existing facilities would be veed to the extent possible. Cold Bey aay become 
@ Creneit exchange base for personnel flying to and from the sale eres. 


Worthers Aleutian Shelf, Seles 75, 92: 


The first sale (75) te echeduled for October, 1983. A subsequent sale is 


proposed for april, 1985 (92). The Morthers Aleutian Shelf eres is estiasted 
te contain 0.99 B8el of of] and 2.37 TCE of gee. Wydroecarbee potential is 
beliewed to be highest in the southern portion of the area, near Cold Bey. 

No estimates are eveilable for the aqueber of rigs that easy operate in this 
area, but the queber protebly would be similer to that enticipeted for th 
Norton and St. George Besin areas. it is estimeted that 20 exploration and 
delineation welle easy be drilled, between 1964 and 1996. Shore bases would be 
the seme as used for the Sc. George lease eres, i.@., Dutch Rarbor and Cold 
Bey. 


Meverin Basin, Seles 8), 107: 


The firet eele (83) te echeduled for December, ‘984. A subsequent sale is 


proposed for Merch, 1985 (107), The Rewarin Basin’s of] ond gee potential is 
estiaeted at |.74 BBBL of of] and 7.14 TCE of gee. The northwest eres near 
the U.S. ~ Rusetie 1867 Lomwention Lime is beliewed to hawe Che greatest 
potential for tyérocerbons. The mueber of exploratory rige ‘hat may operate 
in thie eres is wmetaeted. Besed on the Larger of] reserve potential of 
Neverlan Basin compared to other Bering lea lessee areas, & greater qwaber of 


exploratory rige easy be weed. An cetins: a 30 exploration end delineation 


welle will be Grilled between 1985 and 1990. 
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encil tracts are selected (\ is not possible to predict specific sreas of resistance end incresse¢ vulner bility to environmental éisturbences, and 
wmpect. St. Paul and/or St. Matihew islend aay serve ae forward supply bases endocrine tmbsiances thet eay effect reproduction adversely. The extent to 
for operation in this ares. which cetaceans say be susceptible to such stress-wediated effects is unknown. 


Cetaceens rely on thei: well-developed auditory sense for communication 


Potential Impacts To Endangered whales Froo The Proposed Activities and/or echo-locetion. Seckground noise from ofl end gas activities in the 

Potential erfects of ofl and ges expioration and relisted human activities marine environment could interfere with these fumctions ard result in social 
on endangered whales include the following: Gisruption and echo-confusion. 

1. Behaviors] disturbances caused by noise from geophysi «) sei asic Noise from boat end sir traffic and from érilling ectivities could effect 
@urveys, aircraft and ship traffic, construction activities, a. irilling ceteceans soving through or feeding in OCS of] and ges exploration eress. 
activities. These disturbences could cause alterations of sigrsetion pathways Gray end humpback wales co-exist with humsn activities in certain sress, 
with unknown effect, or displacement from feeding or breeding grounds; which suggests that sowe cetaceans can adjust to some “levels of noise fron 

2. Physical impacts from the placement of structures in sress inhabited boast ard sir treffic. Above sowe threshold, increases in ambient noise easy 
by the whales; have hereful effects. Berge traffic has been observed to disturd belugs 

3. O11 spills which, if they occurred when whales are present, could whales in the Canadian Besufort Ses, end Scapeon Lagoon in Mexico has bees 
cavee fouling of the feeding aechanise (Ssleen plates), disruption of closed to all bu: local fishing boats because of disturbance to grey whales 
respiratory function, ingestion of oi] with uncertain effects on whale there. Humpback whales, killer whales end Dall porpoises assy have been 
physiology, the irritation of skin end eyes, or a reduction of food supplies affected adversely by boast traffic in Clecier Bey, Alesks. The National Park 
through contesinstion or alteration of the asrine habitat. Service nao published regulations governing the mueber of tour ships thet easy 

Moise Disturbance: enter Glacier Bey and the speeds and distancce that ell vessels qust observe 

Noise associated with petroleus exploration can affect wnales adversely.” in the presence of humpback whales. NMFS has published sisiler guidelines for 
Migh frequency sounds couse permanent ear damage in laboretory enissls and the humpbeck whale grounds in Hawaiian wotere. 
could affect esrine sseasls adversely. Low frequency sounds that are likely Boise resulting {row the construction of gravel islands in the Nortos 
to result fros petroleuve exploretion are less destructive than high frequency Basin probably would not affect whale behevior end aigration siece the islands 
sounds; low frequency effects are difficult to determine. Although adverse probably would Se placed in the shallow southeastern areas of inner Norten 
physical effects from low frequency sounds on cetaceans are unknown, noise Sound vhere endangered whales usually do not occur. Studies being conducted 
does have nonauditory stress effects on birds and aspuals. These include in the Canadian Beaufort Sea on bowhead whales soon asy provide additional 
physiological stress involving hormonal responses leading to lowered information on the effects of noise produced by this activity. Te evoid 


e potential impacts construction of grevel islends should not occur when and 
“Gerseci, J.£E. and D.J. St. Aubin, 1980. Offshore petroleus resource 

developsent and asrine seemals: A review and research recoesenations. where vhales are present. The NMFS will aske recopeendstions concerning the 
Mar. Fish. Rev., Now. 1980, pp 1-12. 
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timing of gravel island construction es appropriate after reviewing USCS weasureble or long-tere environmental damage. Large 01] opilis involving 
aaplecetion plans. 1,000 or sore berrele of ofl ere infrequent. Catastrophic spills such es en 

More definitive studies are needed to predict sore accurately the nature uncontrolled blowout releasing thousands of berrels of of] inte the 
and extent of impacts to endangered vnales from the noise produced by OCS environment over « period of deys or weeks sre too rare en event to calculisete 
activities on the sigration, reproduction, or calving cf whales, perticularly their probability of occurring with eny reliability. Neverthlese, there is 
the bowhead and go ey whale. Reguiation of aircraft ead vessel traffic cen the potential for # blow-ouwt to occur. 
ensure that this source of disturbance is minimized. According to the Netional Research Council report on “Sefety end Offshore 

Physica! lepects: 011"? the rates of blowouts in the pest 10 years is | per 264 welle érilied 

Temporary gravel islands for exploration, once in place, are not likely to in the U.S. waters. Most of these vere gas blowouts, but one well released 
interfere with whale sigration or other behevior. Observations in other $3,000 berre's of of] before being controlled. Four blowouts required relief 
georraphic areas indicate that whale behavior is not disrupted by fixed wells to be drilled to regain control. Exploratory drilling in new 
platforms end islands. environments possesses unknown risks chat easy increase the potential of « vell 

The mooring cheins used ‘© position drill ships probsbly will not have an blow-ouwt. Sessonal restrictions on drilling in certain ereas can be used to 
adverse impact on endangered whales; these chains will be taut, and it is preclude the possibility of # cetestrophic of] spill during times of the year 
wnlikely thet whales will become entangled. Reflectors can be seunted te when endangeres vhale species are miaerous ond likely to encounter the spilled 
mooring chaines to aske them acoustically visible to vhales. oil. 

S11 end gas exploration in the Bering Sea will result in an increase in Of) spille have the potential to severly affect endangered wnales. The 
ship end boat activities wich vill result in an incizased risk of collisions magnitude of the iapect would depend on the location, size of the spill, end 
between vessels and whales. The NMFS believes that the short-term increase in on other environmental circuastences of the epill, conditions wich ere 
vessel traffic is unlikely to jeopardize the continued existence of any impossible to forecast. The risk of an of] spill in locations and time’. of 
apectes of endangered vhale. Fishing vesce) traffic slready is high cnd the year “en whales are abundant should be evoided. 
additional increase by the petroleus industry operators probably will be In the unlikely event cf an encounter vith a asjor ofl spill, ceteceans 
minor. Nevertheless, certsin areas contain significant mvebers of whales, end r) Py FP could be severely affected. An 211 epill could damage baleen whale feeding 
encounters tay be likely. Yease!l operetors should be edvised of such areas vv mecherions, iepair vision, end disrupt respitetory and digestive sysiens. 
and of boat operation procedures thet cen be used to evold collisions. There is no (available) evidence that indicates wmether cetaceans are able 

O11 Spiiis: te detect and eveid hydrocarbon pollution. Accounts from pest ofl spills 

Ci! spiils ere not uacowpmon iv OCS cperations. The vant sejerizty of these indicate thet soee serine mamesis, for exeaple seals and sea lions, sosetises 
Spill. involve less than 5° Sarrels per incident and result tn negligible C-15 

Jnettonal Acadeer Press, 1981. Safety and Offshore O11. Coomitere on 
assesrweent ef Safety of Outer Continental Snelf activities. 332 pp. 
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@o not evoid ofl; however, no whales. dolphins. or porpoises have been found 


costed or fovleé with o11.* Cetacean skin is usually smooth end urlikely te 
eccumulate cil. Those species with sajor eurface irregulerities or ercéed 
areas, such as the grey, hunpback, and bowhesd asy retain vil om perts of 
their bodies. Unlike pinnipeds, whose fur is visibly affected by oil, on 
@ll-fouled cetacean aay go unnoticed. Although oil-focled cetecesns heve not 
been observed, the nature of their skin suggests that they easy be perticularly 
wulnerable to noxious effects of surface contect with hydrocarbons. Unlike 
ether esensls, the epidermis of ceteceans is sot keratinized, but is composed 
of living cells that are virtually wshielded from the envirnamest and asy be 
perveaebdle to hydrocerbons. Cetacean epidermis aay resect to sexious 
eubstences, such as ofl, i= « esnner similar to thet of sensitive auceus 
geeabrences. Physical or chemical disruption by oiling aight be expected to 
heve imme¢iste and far-reaching miadolic consequences, gerhaps affectiag 
witel fenic regulation end water balence. 

Cetecean vulnerability te ef] inge: tien varies with especies, type of oi] 
and weture of the of] spill. Saleen whales such as blue, fin, humpbeck, end 
bowhead vhales accidentally could engulf large quantities ef ei] while feeding 
on plankton concentrations that easy be present in en oi] upill creas. lech of 
the of] thus engulfed probably would be forced out of the mowth during the 
feeding process; however, eil costing or fouling of the baleen plates could 
@ceur end some of] would be ingested. Studies in pzegrese heave dveonstrated 
thet ef] causes satting of the baleen fringes, which reduces filtering 
efficiency. Other baleen whales, such as right end sei wales, which chia the 
weter surfece and cover relatively lerge areas while feeding, asy be the sret 
wuleerabdlie to baleen fouling end oi] ingestion from surfece ei) pollution. 


The effect of ofl ingestion on vnales is mknow. 


“coreci, J.E. end D.J. St. asbia, 1980. Offshore petroleue resource 
deve Lopacat end marine sameale: A review and research recemmeadstions. 


Mar. Fish. Rev., Wo. 1980, pe. 1-12. 
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edditional stress to an already endangered or depleted wale pepulstion. The 
tight, humpbeck, blue, and bowhead whales sre among the eost endangered waaie 
opecios and are alec “restricted feeders,” depending on on sbundance of caly 6 
few species of plankton. These whales probably aleo heave the lowest tolersace 
to increased strese and aeortality. 

The significent reduction of plankton populations in th: Bering Sea es 0 
whole from oi] spilis is iaproteble. Wovever, ei] spill im « lecelinad 
feeding ares with highly concentrated food resources could lead te lecolised 
end temporary loses or contamination of the fved resources, end would 
contribute to eiverse enviromental strees on these alreaty écpleted whale 
popu.stions. Of particular concern in the Bering See ere the benthic feed 
resources in localized gray “male feeding areas in Chirithew Basie, Bering 
Streit, en? near St. Levrence ‘slend. 

The beovhead whole and the grey wiale would be the eost vulnersble ts the 
direct impects of an ofl spill. The bovhead would be eoet likely effecced ty 
en oil spill in the Bering Strait er Morten Basin near St. Lewrence Island 
@uring ite spring end late fall aigretions through these weters, sed iu the 
Maverin Basin during the winter. Grey whales ere eoet vulnerable seat Ustesh 
Pass in the spring end fall, ond in the Bering Streit, Chirikew Besis, sad 
merr St. Lewrence Island during the susaer. 

leti te: 

Cumulative effects of the aforementio «4 tapacts ere unpredictable et this 
time. While cumulative impects ere possible, the degree ef severity er tise 
it would take to observe any seecurable effecie cannot be foreseen. MIPS will 
moniter OCS activities in the Bering sea Regios end review new inferestion 
eancerning endangered whales for indications of cueuletive impects. Studies 
funded by BLN alee asy provide informacion thet will help identify euch 


imparts. Should hydrocarbons be discovered in tne Bering Ses, or should 


hydrocarbon exploration continue in combination with extensive édevelepasat ead 


The bottoe-feecing gray weale is umlitely to ingest surface of. Bul cowie 
we prone te ingestion of Myérocarbons in the botlow sediments of eersnore 
ereas thet ere contaminated by either ecut* of chromic of] pollution. 
Cetecesns, especially the benthic feeders, ate reported tc have « poorly 
developed conse of taste, os indicated W the presence of foreign meturial in 
their stesechs. This evidence implies thet some whales asy net be eble to 
Gifferentiate berveer myérocarbon-contauinsted end uncontaminated food. 

Ishalation of ofl ent/or of] clogging of the cotecesn blewnole are 
walikely os the typical breathing cycle ef cetsceans involves an “explosive” 
exheletion followed by om immediate inhalation and on ebrupt closure of the 
blewnele. This process prevents inhalation cf witer sad, presumsbly would 
seep oil from being inhaled. However, the aerc texic volatile fractions of 
ei. and byérecerbos gas towld be inhaled. Thus the inhalation of hyérecarboas 
probedly wuld depend co the quantity end chemical properties af the ofl. 

The greatest potontial indirect tmpect fram ofl end gee ectivities on 
eatsceans would be the destruction er ceontaminstive ef critical feed sources 
fram scute er chresic cil pollution. Mest af the aigrstery baleen whales 
(bewmerd, fin, grey, and humpback) preobebly sre seasonal fesdezs aad rely os 
the ebundset feed sources of sorthers weters fer ths bulk ef their sanuel 
aeurishment. They live lergely of{ their stored blubber reserves Mile 
@igreting ord while os their winter ronges. 

Rupheustiéds and capepods are taportent fecds ef the sovhead, husptect, 
fin, dles, ocl, end right wraies, end bunthic apphipeds end other 
iewertebrates are important feeds of grey wales. The ¢estruction or 
esatauiastios ef these iesd resources by oi) peliution would adversely offect 
the escocisted whale epecius br cousing them te aigrace to their vintering 
eress in « lean and probably etreseed condition. lsedequste mutricice 
probeb!y would lead te reduced reproduction success, sad incressed eprtality. 
Thus it is likely the: em of] epill that cifected feed rescurces would couse 


production of hydrecerbens i4 eny edjeceat sreas of the OCS, éenoastradile 
cummlative iepects could be produced. Cereful sttention sust be given te the 
overall pepuletion status ef theese species end the quality ef their habitat 


éurtag the developasnt end preduction periods in emy OCS ixese areas. 


The DWS coliewes that there is insufficient inferestion cexcerning of) 
ond geo axploration ectivitics in the Bering Sea to allow us to ée'eruine 
weather euch ectivitios are Lliheiy te jeopardize the continued existence of 
endangered wales fownd there. Ws lock important iafermetion regarding the 
specific details af activities thit easy ecaur in individual lease sarees (such 
ee ecmectic geepmysical surveys, locetions ef leases. end axploration plans, 
etc.}. Sewever, we beliewe thet it should be possible fer the BLN and U2CS to 
ples cctivities évrizg the exploration phase in such «4 way as to avoid the 
lihe}ineed of jeopardising the sontimed existence of amy species of 
endengered whale. 
thet BG! can new adept te eve!4 the possibility ef jeeperdy te these 


Belew we offer seme ressonsble and prudent alternatives 


endangered Waales. “Wo auohesize here thet it is our belief that DOI plane te 
reinitisce consultetion on all future lease sales in the Bering Sea Region. 
Sech consultations con pro’ ‘4: DOL with additional aessures that can be taken 
te ewure thet specific O'S exploration ectivities ere net Likely to 
jeoperdise the contiqvead existence of amy species of endangered wale. 

Petere sections thet sey affect endangered whales will require additional 
conceltetion puresant to Section )(#)(2) of the ESA. These sections will be 
evelusted as they becaze known, and we wil! contime te review, on « case By 
case basis, results of studies and the necessary federal permit epplicecions 
required fer the OCS activities. 


We hewe besed cur opinion on the following: 


A. Pre~lesce Stage 

There prebebly will be se adverse impects te endangered wasies fren the 
emvirommental of Biclegical studies comgucted in petestial leese sress. Thess 
ectivities teclede trewling, sediuent sampling, end bet tee-profiliag. 

Further geophysical seisnic axplerstics is expected is eech lease eres. 
St this ties, mmewledge of future levels of ectivity is iseufficiest te 
predict the eagnitude of potential effects on endangered wales of asise free 
setenic surveys. We are especially concerned thet ssiemic seise asy affect 
the behevier of endangered bevhead and grey weales os their feeding cad 
breeding grounds and along with aigratery corriders end could peesibiy lead te 
altered distribution patterns snd reduced productivity. O00l shewld review 
geephysicai pereit epplicetions to determine if consultstion pursusat te 
Section 7(2)(2) is required. Perit applications should be sent te 
Wes" Alesks Office fer review end comment. 

We ssoume that COST Wells will be drilled off-structure. Asditional 
consultation under Sectice 7(a)(2) is required fer érilling ce-strecture COST 
Wells. 

B. taploretion Stage 

The type, oad aumbor of exploration platforms is es eres con ealy be 
eetinsted et this Lime. lafermation os the tiass end lecetices of these 
platferus, ef the constructions ef grevel islands, end of érilliag activities 
ere seeded te predict the effects of axplotetion ectivities os endsagered 
Males. Because this iaferustion vil] act be provided until the axplerstice 
pleas ere submitted, ol] prepesed axpivvetion plies and ec comprnying 
ecaviremental reports evbeitted te the DOI eust be reviewed te éeteruine if 
additional Section 7 consultations ore required. 

The effects ef geophysical ectivities will be the same e* discusced for 
the pre-lesee stage. 


Table 1. Cndengered cetecesns, renked by research need for four bering 
See OCS leese sarees, beced on these criteria: total shusdsace, 
dependence on habitat, ond susceptibility te lecetics end 
of ectivity within er adjacent te lease sreas. 
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Majer date gepe exist on the effects of ei] end sesociated OCS ectivities 
on coteceens. Studies ere needed te determine the effects of various sound 
frequencies and levels qmitted free industry eperetions on the behevier of the 
whales. Research cheuld continue te evaluste the iepects resulting fram humo 
activity end, te « lesser extent, effehere structures os whale populations. 
Tw effects of of] spills on cetaceans ere etill net wunderetecd. Studies 
currently condveted or funded by BLN heve begun te address these probiens, sad 
senivgful results chowld became eveileble within the next few yeors. 

The ‘IFS selieves “Set the quection of cumulative iapects deserves 
cansiderably apre ettention thea it hes bees gives te dete. We are especial ly 
concetned that the bevhead whale is potentially subject te any adverse of fects 
thet aey be seseciated vith OCS ofl and gee ectivity throughout its entire 
Alache renge es well es in ite cummer hebitete ia Conedice waters. Risks te 
this weele free neise and other potential sources of behaviors] disturbance, 
1h sotlls, and hebitet displacement should be sesesced free the perepect ive 
of its complete hebitet range rather then on « lease eres by lease eres besis. 
Ta accomplish this will require sudetantially better kmewledge ef the bielegy 
and hehite of this Male throughout ite renge end ever ita entire life cycle. 
Information in cumulative effects will become perticulerly critical ee the 
Geveloprent and production stages ere eppreecned in the Bering Sea end Arctic 


lease areas. in perticuler, movledge of recruiteent, hebitet wee petterne 
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trsongered Males tevearch Mose 


Additional Biclegical dete alse sre required tefere S173 cos reader « 
Teliedle epinios concerning the likslitped of jeepardy to eadangered whales 
frem OCS ectivities ia the Bering Ses. StS rocegsises SLAs velucbic 
resesrch efforts om endangered wales, perticulerly the tewnead. Ue encourage 
the contiausticn of this effert. tslew.=e provide DOI with eur seseseueat of 
the kind and auowst of information seeded before MUS con complete 2 
canprehensive Biclegical Opinios os the question of the likeliheed ef jeopardy 
te eudengeres wmales fram OCS oct ivities. 

The BLE Alsoks OCS Office? prepeces chat « hey species/hey effects 
eppreech be employed te obtain inferustion sad dsta sufficient te enever 
imperteat effects questions. Under thst eppresch, research efferts ia the 
Bering Sea would be directed toverds tewheads, grey, fis, sad humpteckt ales. 
MIPS veliewes prierity ceasideration should be assigned te research wméer such 
@ program es gives is Table |. Usprasis should be pleced os studying grey cad 
bownead whales is the Mertes Basia, Ghirikew Besia, sad Bering Strait Regicas, 
bunpbeck, grey, sad fin whales is the St. George Besta, grey cad bunpbeck 
wales is the Merthera Alewtias Shelf and Usinsk Pesce, and bewhead whales is 
ovrervisteriag cress is the Meveria esis. Seasonal distributions, suabers, 
ead hebditet uses ere needed. Obeervetions om other endangered whale opecies 
ohould be asde whenever possible. The BLA should cocertais wether ef set the 


right whale presently eceaurs is the Bering Sea. 


Spe att Technical Peper, “Eadenge red Speci 
The Selection Of A =e Strategy,” by C.J. Cowles and J... lee. 


ee Research: A Retionale Por 
MA/OCS. snchorage, Alecks. 


edjecent te prepeced lease srees, and knowledge of variations is habitat 
pertitioning emeg creas by seasen ere needed ia order te help édeteruine and 


predict tapects, if ony, te the segaeant ef the population affected. 


Regoonedie Predent Aiternetives 
Beepite eur inconclusive Bielegical Opiaics the MiIFS believes thet BOI can 


presently plee OCS sctivities te eveid the lihelitmed of jeeperdisiag the 
continued aristesce of endengered weales is the bering See Region. Sere ve 
efter DOL ressonabdle end prudent alternatives to belp BO] eeet this geal. 

We ore mable, ot this early stage is the OCS process, te provide detailed 
alternatives fer cock of the four Bering Sea leese erese. Additional 
consultations vill be seeded as sere detailed information is asde eveilable on 
the lecetions, tising .<¢ nature of each proposed lease arse ectivity end ce 
endewgered wmales is these lease ereas. Sele aetices, ead subsequcct 
qapleretion plans cad peruit epplicetions should be reviews? by BOI en « 
ence-by-cece basis es activities ere prepeced te de: « ne if additional 
Section 7? consultetion is needed. 

ae this tise reesoneble ond prudent alterustives thet should be 
ineorpereted tate the OCS lescing procese ef included in leases te eveid 
fepecte end te ensure protection of endangered whales during the lease sale 
expleretery phece of the ofl and gee activities ere as fellows. 

1. Leesing chowld sot take plece te the Bering Serwit end Chirihew Sasin. 
The Bering Streit is extremely tepertent es « aigretery cerrider fer the 
entice bewhead wasle population (apeti through Mey, end Wevenher Chreugh 
Beceeber), for « substential pert a the grey hale population (Mey through 
Gcteber). Buch che Bering strait and Chirthew Resin are inpertent feeding 
hebitete With cre extensively eccupiad by grey Wales (rum Nay through 
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2. Sensonel drilling restrictions eheulé be placed om leases ia the 
following sarees. Sufficient tiae aust be included in the sessensl restricticoas 
to sllow for érilling of relief wils end ofl spill clese-up before the 
eadavaered Males re-enter each sree. 
a. There should be seo drilling in the agoving peck ice seee of Hertes 
Basin during the winter end spring sessens (Nevesber | through 
“ey 31). This restriction would protect the bowhead whale fren 
the risk of am of] spill ie leads and the soving peck ice 
where it would be inpossible te cleem-vup. O11 from « spill is 
these ereas could be Ctreneperted with the peck ice te bowhead 
overvintering erees near St. Lawrence Islend, er asy be 
encountered in the lead systems by these vhales os their 
sorthward spring aigretica. 
>. Exploratory drilling in the Newerien Basin crea should be 
prohibited éuring cr wister amd spring apaths (December i 
through May 31) when peck ice is forued and overwisteriag 
bowhead whales ore present ia the eres. Orilliag should be 
ligited co the ice-free sessos (June | through Mevesber 30). 
¢. Drilling in the vicinity ef Uniask Pees should be prohibited 
éuring the spring (April | te June 30) and fall apaths 
(November | to Januery 31) when the entire grey weele populeticn 
@igretes through these veters. 
3. Aircraft end vessel ireffic should be controlled te eveid disturbances 


te endangered wales. 


Recommendations 
Section 7(6)(1) requires Peseral agencies to utilise their authorities is 


furtherance of the purposes of ESA by carrying aut programs fer the 


pleas, ard any subsequent revisions ef such plans. DOI should review these 
plone te determine if further Sectics 7? consult etion is secessary. 

Consultation under Section 7 vill be reinitieted upee coumencemest ef the 
édevelopaent end production phase ia any of the Bering Sea lease sress. At 
euch time, any edditional inferustion eveileble oa the potential tmpecte of 
endangered “hales vill be re-evelusted, éetaile ea the location end ange. tude 
of OCS developzest vill be gethered, end « new Biclogical Opinios will be 
lseuved. 

Coneultation alse aust be reinitiated if: sew information reveals tapects 
of the proposed activities thet say effect listed species; the identified 
activities are eedified in « eenner set considered herein; or « sew species is 
listed or critical hebitet is designeted thet easy be affected by the prepeced 
ectivities. 

This bielogicel opinion in no wey permite the taking of aay endangered or 
threatene4t species. Taking af ouch species is prohibited under Section 9 of 
CSA and ts subject te prosecution mlese peruitted pursuset te Secties 10( a) 
of CSA or by regulation. 
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conservetion of endangered cmd threstened species. To help WI seat this 
eobligeucion witht reepect te OCS ectivities in the Bering Ses Region MIS of fers 
the following vecamanndst loans: 

1. We recomaend thet the BLA contime their studies in the distribution, 
ebundance: ond habitat use of endang: red Males ia the Bering Ses. 

2. We recomennd that the BLA contime studies to gather infeorustion on 
the imects of ci] spills om endangered wales os well es on the effects of 
Geise os these species. 

3. Siece the occurrence ead distributions of ceteceans ia the Bering Sea 
is set well known, MMIS desires to arpsead the existing dete bese. We believe 
thet explerstery ectivities furnish es acellent opportwumity fer obtsining 
sta on endongered wrales, ond therefore request that all sightiags during 
exploretion ectivities be reported to HFS Alests Regional Office. MIFS will 
furnish identification guides. 

6. We recomannd thet the BLA end USCS establish for the Bering sea Region 
@ Bielogical Task Ferce, of which MIFS will be « eewber. te assist the DOI is 
OCS-related decisions thet sey affect endangered species and other biological 
resources of this Region. 

S. Lessees should be notified, through informations costaised ia the 
Metice of Sale and the lesse, of guidelines thet cpereters should use te avoid 
any potential probleas of heresement or physical here te these ceteceans. 
Appendiz II provides guidelines to vessel end aircraft operators te evoid 


heressing endangered wralze. 


Opportumitios fer Additional Conoultetics 


DOI hes indicated that consult etios will be reinitieted fer individual 
leese sales te be held in the Bering Ses Regios. During ths poet-lesse 


dxploretion phase, the DOI hes agreed te provide MIPS with cil exploratics 


Endangered Moles Ocourring i the Bering See 


Light species ef andangered ceteceens acy occur ie the four proposed lease 
atese in the Bering Sea. These ere the bovhead, grey, fia, humpbeck, blue, 
eel, cight, end epere whales. Taformetion relating te population size, 
etetue, end cceurrence of each species ie the various lease aress is 
ovumstised in Table A. 

tevroes oie: 

The bewhead whale (Beleens eysticetes) is one of the rarest cad ous of the 
least known of the great whales. These ice-seseciated whales inhabit Arctic 
weters during the eummer and Bering See waters in the wiater. Sewheci vnales 
pees through the Bering Strait end enter the Bering See in lete fell, in 
aévence of the winter extension of the erctic peck ice. Prem sbeut Hevesber 
te April er Mey, the entire population of bewhead whales, estineted at sbout 
2,300 individusis, aey oce <7 the broken peck ice the central fering See. 
The axect lecation of the wintering eres is poorly docuaented, ' ~-“ware te 
extend from south ond weet of St. Lewrence eles. .~ ‘ far -* the ice frest 
edge, and perhaps occasionally farther south ince op ow «i. Their 
eover-wintering renge probably varies with the type and extent ong the 


100 te 200 @ depth contour at the continental ehelf edge. During 1979 
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Eastern North Pacific endangered whales occurring in or adjacent to OCS Icase aveas tm tho Coreg Sea. 
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the waters of the eajer feeding areas are relatively shallow (20-608). Sone 
emiteasls continve north through the Bering Strait inte the Chukchi end shal low 
arctic Seas. A emall portion of the grey Wale population summers in the 
southern Bering Sea, perticularly aver the Pribilef Islands. 

The pepuletion of grey “sles appears te be slightly incressing. 

Fin Wrale: The fin whale, Beleeneptere physsius, summers in the Bering 
Sea, eccastonally as far nerth as the Chwkehi Sea, end aigretes te sore 
qvuthers latitudes ia winter te este and calve. The Herth Pacific populetioes 
is currently suabered at 17,000 buc it is wknewn how aany of these eninsis 
evssenally inhabit the Bering Ses. The growth trend of the population is 
wknow. Fin wheles entering the Bering Ses are apperentiy composed of tve 
ateups; ene ef asinly asture Males ond females without calves which fellows 
the outer shelf edge te as fer west as Cape Newerin; end « group of asiniy 
wursing females end iamstures Which stays ia the southern Bering Sea Regios 
meorth of Uniaskh Pees. They are present during the eunmer ia low suabers in 
@oter Merten Basin end ereund St. Lawrence Leland. 

Menpboch Wele: 

The bumpheck whale, Megepters sovecemglise, hee « distribution sieiler te 
the fia whale. In the eucmer « portion of the population enters the Bering 
and Chwkehi Seon, were these whales aay spend up te 5-1/2 eonths on their 
feeding grounds. Their present “orth Pacific population is estiasted at only 
1,200 eanatls, end the condition of this population is uncertain. They often 
ecevt éevie sweeer ont fall is the St. George loeee area and adjacent waters, 


and aay sccestonsliy be a co-mtcced in other parte of the Bering See. 


4/ West of 166°W longitude. 


166° ong, * de. 
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lce-breaszer surveys. dowread wneles were seen in the vicinity of St. Matthew 
Island among broten ice wp to 8/10 coverage os well e8 in polynyes south and 
west of St. Lawrence ‘sland. 

In spring the whales sowe through the brosen ice end emall open leases 
around St. Lawrence Islend. travel sorttwerd chrough the outer Norton Sound 
ares anc pees through the Bering Strait om their aigretion to summering sreas 
in the Arctic. 

The neture of winter ectivities of bowmead wnales ‘n the Bering Ses is 
generally wanown. Meting and calving sre believed to occur in the spring ond 
may occur in the central and northern Bering Ses, e6 well as in the Chukchi 
and Beaufort Sea, during of prior to the cowaencement of the spring aigretion. 
The growth trend of the population is uncertaia. 

The gray wale, Eechrichtiue robustus. hes se eastern Pacific population 
that migrates from its wintering areas of Mexico to summer in the Bering and 
Chukchi end occasionally the Beaufort Seas. The spring migration of these 
whales through Alaska weters and into the Bering See follows the cosstline 
close to shore. Whales first appear in the Gulf of Aleeks from June te July. 
Inside the Bering Sea, the grey Males follow the Bristol Bay coast to the 
vicinity of Nunivek Islend. From Nunivek Ielend they seve offshore to their 
northern feeding areas. 

Virtually the entire populetion of 15,000+ sniasls svmmer in the Bering 
and Chukchi Seas. Large concentrations of grey wales (5000+) eccur free 


north of St. Lawrence Island to che Bering Streit from May to Neveaber where 
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Hive vnale: 
The bive whale, Belsenopters eusculus, probebly cerely enters the Bering 


Sea; the few that do have been reported as far north as the Bering Streit. 
Most records for the Bering See are fram off the continental shelf south of 
the Pribilef islands. 

Sei Whale: 

The sei whale, Baleenopters deresiis, seuetiags enters the southern Bering 
Ses, but ere rarely encowntered end little is mown of their distribution in 
these weters. They have been reported from southwest of St. Lawrence Island 
and along the continental shelf edge. They ere rare er absent fram the 
northern Bering See Region. 

Right Vale: 

The right whale, Baleane glecialis, ie searly extinct in the North Pecific 
from over-expleitecion by commercial whaling. The population asy be belew the 
critics] member free Mich recovery can be expected. Only 200 eniasls ore 
estimated to remain in the Morth Pecific. Sightings ere exceedingly tere end 
Lictle ie known about the present distribution. St. Lewrence Island any be 
the northern lieit ef this especies. Most Bering Sea sightings hevw teen in 
July between the Pridilef Islands and the Alewtien Archipelago, asinly of 
single inéividvols. 

Spore snele: 


Spere whales, Physeter aecrocephalus, eigrate te northern latitudes in the 


super. Generally only eales reach Alasas waters, the females «0d tematures 


ate generally found farther south between 40° ard SO°N lutitude, but way enter 
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the Bering See during were pwers. “ele epere “eles are relatively sbundant 
im the centre! Bering Sea to os far ee 67°" latitude end ere known to occur 
there {ram April te Septemper. The asin eres of concentration eppears to be 
along the continental slope betwren the Pribliof islents end Cape Mowerte, 


especislly in the vicinity of 180°V longitude. 
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1,000 feet when within $00 lateral yerds of groups of whales. 
Nelicopters asy net hewer or circle sbove such sreas or vithis 
500 lateral yerds of such areas. 

(b) When veather conditions do not allow « 1,000 feet flying 
altitude, such as during severe stores or when cloud cover is 
low, aircraft say be operated below the 1,000 foot altitude 
stipulated sbeve. Rewever, when aircraft ere operated at 
altitudes below 1,000 feet becouse of weather conditions, the 
operator gust eveid known whale concentration aress end 
should take precautions te eweid flying directly over or vithia 
$00 yards of groups of wales. 

(2) When @ vessel is operated near @ concentration of whales the 
operator aust teke every precaution te eveid herasseent of these 
aninels. Therefore, vessels should reduce speed vhen vithia 300 
yerds of alee and thoee vessels capable of steering around 
such groupe showld de ce. Vessels any not be operatcd in such « 
wey af to seperate eeebers of « group of whales from other 
meanders of the group. 

(3) Vessel opereters shewld aveid auitiple changes in direction 
and speed when within 300 yards of whales. in addition, 
operators showld check the waters imeediately adjacent to « vessel 
te ensure thet ne whales vill be injured vnen the vessel's 
propellors [or screve] are engaged. 

(4) Small bosts should not be operated et such « speed os to aske 


collisions with whelee likely. When weather conditions require, ’ 


- 
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The Endengered Species Act promibice haressaent of endangered and 
threatened sprcies whether the hereseeent occurs tChrowgh an intentional or 
megiigent ect of apiesion. Hereseqent cofers to coméuct eof eciiwities that 
disrupt on eniasi's soreal behevior or couse « significant change in the 
ectivicty of che effected eniasl. in asny cases the affect of hervesernt is 
readily detectible: « whale aay rapidly dive o¢ flee fram an intruder to 
avoid the source of édisturbeance. Other instances of heresement aay be less 
noticeable to an observer But will still hows « significent effect on 
endangeres Males. 

Leasseholdars aust be prepared to take all ressonabdle and necessary 
mesures to svoid herassing of unnecessarily disturbing endangered whales. In 
this regard, leaseholders should bo particulerly alert co the effects of beat 
and airplane or helicopter traffic on whales. 

In order to insure that leaseholéers esr derive asxieve benefits fren 
their operations at « miniaue cost to the health end well being of endangered 
wMmeles, the following guidelines are offered to help eveid potential 
herecement of endengered wrales. 

(1)(a) Vessels end aircraft should evoid concentrations 

or groups of wales. Operstors should, st all tiges, conduct 

their ectivicies et « eaziaun distance fram such coecentretions 

of wales. Under se circumstences, other than as 


emergency, should eircraft be operated ot on altitude lower thes 
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euch es When visibility drops, vessels should edjust speed 

eccerdingly to evoid the likelihood of ‘njury to whales. 

When any leaseholéer becomes evare of the potentially haressing effects of 
lease cperstions on endangered whales, or vhen any lesseholéer is umeure of 
the best course of ection to evoid herassaent of endangetod vhales, covery 
geseure to evoid further heressuent showld be taken until the lvtionel Asrine 
Fisheries Service ls consulted fer instructions or directions, Revever, hums 
safety will take precedence at oll times sver .¢ guidelines and distances 
recoweendeé herein for sveidance of disturbance end harassment of endangered 
males. 

Leasehoiders sre advised chat heresesent of endangered whales aay be 
reported te the National Marine Fisheries Service for further ection, 


including prosecution, under the Endangered Specieo Act of 1973. 
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APPENDIX D 


ARCHAEOLOGICAL ANALYSIS FOR THE PROPOSED NAVARIN BASIN 
SALE 107 


Samary of eumorphelogical Processes Pertaining to 


Survivability c 


Potertial Archweological Resources in Oe 
“wvarin Basin Sale 107 Area 
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APPENDIX E 


OIL-SPILL-RISK ANALYSIS 


Navarin Basin Sale 107 Biological Resources 


Area Major Biological Resources Seasons Area 
Present 
1 Whales, Fur Seal, Sea Lion, Harbor all 3 Unimak 
Seal, Sea Otter, Marine Birds, Pass 
Red King Crab Larvae 
2 Whales, Fur Seal, Sea Lion all 3 Pribilof 
Harbor Sea, Marine Birds (esp. Summer) Islands 
Blue King Crab, Korean Hair Crab 
3. Whales, Walrus, Sea Lion, Marin all 3 St. Matthew 
Birds, Blue King Crab East 
4 Whales, Walrus, Sea Lion, Marin all 3 St. Matthew 
Birds, Blue King Crab West 
5 Whales, Walrus, Sea Lion, Marin all 3 St Matthew 
Birds, Blue King (esp. Winter) Polynya 
6 Whales, Ice Seals, Sea Lion all 3 Shelfbreak 
Marine Birds, Groundfish (esp. Summer) East 
7 Whales, Ice Seals, Marine Birds all 3 Shelfbreak 
Groundfish (esp. Summer) Eastcentral 
8 Whales, Ice Seals, Marine Birds, all 3 Shelfbreak 
Groundfish (esp. Summer) Westcentral 
9 Whales, Ice Seals, Marine Birds all 3 Shelfbreak 
Ground (esp. Summer) West 
10 Whales, ’-e Seals, Marine Birds Summer, Winter Northern 
Lease Area 
11 Whales, Ice Seals, Sea Lion, all 3 Cape Navarin 
Walrus, Marine Birds 
12 Whales, Ice Seals, Walrus, all 3 Gulf of 
Marine Birds Anadyr 
13. Whales, Walrus, Ice Seals, Sea Lion, all 3 St. Lawrence 
Polar Bear, Marine Birds Northwest 
14 Whales, Walrus, Ice Scals, Sea Lion, all 3 St. Lawrence 
Polar Bear, Marine Birds Northeast 


Navarin Basin Sale 107 Biological Re-ources 


Area Major Biological Resources Seasons Area 
Present 

15 Walrus, Ice Seals, Sea Lion, all 3 St. Lawrence 
Polar Bear, Marine Birds South 

16 Whales, Walrus, Ice Seals, all 3 St. Lawrence 
Polar Bear, Marine Birds Polynya 

17 Ice Seals, Waterfowl all 3 Yukon Deita 

18 Ice Seals, Sea Lion, Polar Bear, all 3 Nunivak 
Marine Birds, Red King Crab Island 

19 Ice Seals, Marine Birds Winter Icefront 

20 _—iIce Seals, Polar Bears Winter Icefront 

21 Walrus, Ice Seals, Polar Fall, Winter Icefront 

22 #Walrus, Ice Seals, Sea Lion Fall, Winter Pack Ice 

23. ~=Walrus, Ice Seals, Sea Lion Fall, Winter Pack Ice 

24 Whales, Ice Seals, Sea Lion all 3 Shelfbreak 
Fur Seal, Marine Birds, Blue King Crab 

25. Whales, Walrus, Ice Seals, Sea Lion, all 3 Shelfbreak 
Fur Seal, Marine Birds, Herring 

26 Whales, Sea Lion, Fur Seal, Harbor Sea, all 3 Shelfbreak 
Sea Otter, Marine Birds, Groundfish, Coastal 
Pollock Eggs, Red King Crab 

27. ~+Whales, Walrus, Harbor Seal, Sea Otter, all 3 Alaska 
Marine Birds, Red King Crab Peninsula 

28 Whales, Walrus, Ice Seals, Sea Lion, all 3 Inner 
Harbor Seal, Sea Otter, Marine Birds, Bristol Bay 
Red King Crab 

29 Walrus, Ice Seals Fall, Winter St. Matthew 
Island-l nimak 
Pass Corridor 

3%0~=)>SC Walrus, Ice Seals, Marine Birds all 3 Cape 

Newenham 


Vv Marine Birds include waterfowl. 


GER 


U.S.S.R. 


Seurce: USDO!. MMS, 1969. 
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FIGURE E—1. 


BIOLOGICAL RESOURCE AREAS FOR THE NAVARIN BASIN 
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Source: USDOI, MMS, 1989. 
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FIGURE E-2. BIOLOGICAL RESOURCE AREAS FOR THE NAVARIN BASIN 
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Table E-1: 


Table E-2: 


Table E-3: 


Table E-4: 


Table E-S5: 


Table E-6: 


Table E-7: 


Table E-8: 


Table E-9: 


Table E-10: 


Table E-11: 


Table E-12: 


Table E-13: 


Table E-14: 


List of OSRA Tables 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location will contact a certain land segment within 3 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location will contact a certain land segment within 10 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location will contact a certain land segment within 30 days, Navarin Basin Sale Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location will contact a certain target within 3 days, Navarin Basin Sale 197. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location will contact a certain target within 10 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location will contact a certain target within 30 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the winter season will contact a certain land segment within 3 days, Navarin 
Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the winter season will contact a certain land segment within 10 days, Navarin 
Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the winter season will contact a certain land segment within 30 days, Navarin 
Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the winter season will contact a certain target within 3 days, Navarin Basin 
Sale 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the winter season will contact a certain target within 10 days, Navarin Basin 
Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the winter season will ¢ ntact a certain target within 30 days, Navarin Basin 
Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the summer season will contact a certain land segment within 3 days, 
Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the summer season will contact a certain land segment within 10 days, 
Navarin Basin Sale 107. 


List of OSRA Tables 
(Continued) 


Table E-15: Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the summer season will contact a certain land segment within 30 days, 
Navarin Basin Sale 107. 


Table E-16: Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the summer season will contact a certain target within 3 days, Navarin Basin 
Sale 107. 


Table E-17: Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the summer season will contact a certain target within 10 days, Navarin 
Basin Sale 107. 


Table E-18: Probability (expressed as percent chance) that an oil spill starting at a particular 
location in the summer season will contact a certain target within 30 days, Navarin 
Basin Sale 107. 


Table E-19: Probability (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting land segments over the expected 
production life of the lease area, Navarin Basin Sale 107 Alternative I (base and high 
cases) and cumulative case for spills of 1,000 barrels or greater. 


Table E-20: Probability (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting land segments over the expected 
production life of the lease area, Navarin Basin Sale 107 Alternative I (base and high 
cases) and cumulative case for spills of 10,000 barrels or greater. 


Table E-21: Probability (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over the expected production 
life of the lease area, Navarin Basin Sale 107 Alternative I (base and high cases) and 
cumulative case for spills of 1,000 barrels or greater. 


Table E-22: Probability (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over the expected production 
life of the lease area, Navarin Basin Sale 107 Alternative I (base and high cases) and 

, cumulative case for spills of 10,000 barrels or greater. 


Table E-21: Probability (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over the expected production 
life of the lease area, Navarin Basin Sale 107 Alternative I (base and high cases) and 
cumulative case for spills of 1,000 barrels or greater. 


Table E-22: Probability (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over the expected production 
life of the lease area, Navarin Basin Sale 107 Alternative I (base and high cases) and 
cumuiative case for spills of 10,000 barrels or greater. 


Table E-23 Probabilities (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting land segments over the expected 
production life of the lease area, the Navarin Basin Sale 107, for the proposed 
Alternatives IV, V, and VI for spills of 1,000 barrels or greater. 
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E-4 


Table E-24 


Table E-25 


Table E-26 


List of OSRA Tables 
(Continued) 


Probabilities (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting land segments over the expected 
production life of the lease area, the Navarin Basin Sale 107, for the proposed 
Alternatives IV, V, and VI for spills of 10,000 barrels or greater. 


Probabilities (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over the expected production 
life of the lease area, the Navarin Basin Sale 107, for the proposed Alternatives IV, V, 
and VI for spills of 1,000 barrels or greater. 


Probabilities (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over the expected production 
life of the lease area, the Navarin Basin Sale 107, for the proposed Alternatives IV, V, 
and VI for spills of 10,000 barrels or greater. 


Hypothetical Spill Location 
ALS Al® A21 A22 A23 A24 E26 P1S Pl? P18 P20 P2e P2S SOL SO2 S03 SOs SOS S06 S07 SOS SOD 


within 3 dsys, Meverin Basin Sele 107. 


Table E-1 
Probabilities (expressed as percent chence) that an ofl spill starting 
et s perticuler location will contect « certain lend seguent 


Lend Segment 


S@®ecececeeaees 
@®eececceaeece 
@eecececceccce 
Geesceccecce 
S@eeececece 
@S@eececeacce 
S®ececceaecceec 
SGecececece 
@ececcecec 
SGeecceccceccec 
SGecceacecenu 
@eecececcecce 
Seeecececccece 
Gecececceect«a 
eeecececences 
Qgeeccacace 
Seeeccecceacececeec 
S@ecececeeéec«c 
Gecececcecc&e 
S@eeceecececcee 
Seeecaeaceare 


"83894333 


Rotes: ** © Grertor then 99.5 percent; 1 = less then 0.3 percent. 


Rows with all values less then 0.5 percent sre not show. 


Table E-1 (Continued) 


Probebilities {expressed as percent chances) that en ofl spill 
starting at 2 perticuler iccetion will contect « certain lend segnent 


within 3 deys, Navarin Basin Sale 107 


Rypothzticel Spill Location 


$10 $11 $12 $13 $14 SIS $16 $17 $18 $19 $20 $21 $22 $23 $24 $25 


Motes: ** © Gresier then 99.5 percent; n © less than 0.5 percent. 


Lane legpent 


Rows with ell values less then ©.5 percent ere not shown. 


Tebdle £-2 


Prodabilities (expressed as percent chance) thet en of] spill sterting 


Rypothetical Spill Location 
Al® Al9 A21 Al2 423 A2& E26 PLS P17 P18 P20 P26 P25 S$O1 SO2 $03 S04 SOS S06 SG7 SOB S09 


within 10 days, Neverin Basin Sele 107. 


et a perticuler location will contact s certain lend seguent 


Land Seguent 


SG@EGEGEGCESCEEECEECESECEECECESEEECEGECEEES 
S@Eeceeececececcecaceceacecececaezecececcec 
S®eeeceeececececececeaceccecececeecece 
SGGEGEGEGEESGEESCESEESECEESCESEESCEESCEECHHHECEEE 
@Geeecceceaceececececececeeccecececaceececece 
Geeeeeccececeacececceecaeecececceccee 
S@GGEGEECEEGCEEEGEESHEEEECEECEHGEGCEGECE 
Seececeeececececececcececcertnececececcece 
Geceeccettuveeccececcecececececeaceceée 
Gecececccecececacececececceccececec 
eecceccecreccecececceccececcececeens 
e@g@enccecceeccececccecececececceecececee 
eececececcececcececcececcececcecceececcece 
Gecceccececcceccececcceccecceeccce 
BE SCCEECESCCESCECECSCECESCEESCESCEEEEONEE 


MARQRPSECCEEECECECESESHKECESEEEEEESCESCE 


Gececeteccetcceccecceccececececeecece 
Geeeccececetcececcececececececectceceeceecece 
Geecceccestecececececececertecececeecececenn~ 
SGeceeccececececececercéeceeteecacecececaexrm 
Seccecesceccecceccecececcecececet eer 


Sewer aRSSSSsseesSSh4aa8saaRss3s 


Motes: ** = Greater then 99.5 percent; n - lese then 0.5 percent. 
Rows with e11 valves less than 0.5 percent ere not shown. 


E-6 


segpent 


that en ofl spill 


& certain lend 


Spill Location 
Pl? PLS P20 P24 P2S S01 902 903 $04 SOS 806 907 $08 S09 


Nevarin Basin Sele 107. 


ieal 


Table E-2 (Continued) 
AlS Al® A21 A22 A23 A24 E24 PLS 


(expressed as percent chance) 


starting at s perticular location will contact 
Hypothetical Spill Location 


SLO S11 S12 S13 S14 S15 S16 S17 S18 S19 $20 $21 $22 $23 $2% $25 


within 10 days, 
et « perticuler location wil 


Probabilities 
Probebilities (expressed as 


Rows with all values less than 0.5 percent are not shown. 


oy 
les 


Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 


Land Segment 
Lesd Segmeat 


SGeeeeceeeecececescecececeeecececececececececececee 
S@EeeeeGeeeeceeeeeeaeeececeacecececacececece 
SS@SG@GE€GeSSGCCCCCEeSCeSaeeteeaecacececaeaecacececacec& 
SS@SGESCEESEHESESEHEEEEEEEEEEEEBaEaBEEEEZE 
SSGSCSCSRSSESECSCESESCSESESESEEGEEEEEEEEECECE 
SGGCGCSCSSESESEESCEESCESSEEECEGEEEEEEEELCE 
SGCSSSCSSSCSCSSGCSSCECCECeeaeeeceeceacececcce 
SGESSSCSCECESCSCESEEGEEESeEEECeEaececeecececcce 
SSSGSESEEESCEESESESSEEEHXtHXH GESEEEGEeEEEeEECES 
SMH EESHHESCESCHESESESHBEESEBECEeceeecece 
SH ESHXECSGESCESCESCEHEEHEEEEEEEeEEeEEGEEEECEE 
MINHSNENOMANEGCEEECECESEECEEEEeEECeEEEEcE 
SGGCreGESCSCSCSCECSCSCSCEECeEcececececcece 
SGSGECSCSSGSSCCSEGEHHtGEeGeceecceceececcececce 
SeGecececececececcecececececeeceneeececececec 
Sxemtgerrtrececceceececeecececaecececceeccece 
SSCececeececececeeceeececceeecececeeecececacececcecce 
SSSGESCSCESESCESESESHCEEEEGECEEGEGEEECECE 
SH SGESSCSCSHSESESEESEEEEEEEBGEeEEEECEcEECE 
SSSSGSCSCESSEESSEEEZESEEGAEEZEEEEEEEEECE 
SGGCSSCSCEESSSESCEEHEGSEEEEBEBEGEEEEECEEES 


MBH EHHH EESEEHEECEESEEEESESBaEEEEEEEECE 


Iamaner ee SaneRaGRRSSSSSReekgseess 


spill starting 


ontect @ certain land 


Table E-3 


Probabilities (expressed as percent chance) that an oil 


within 30 days, Naeverin Basin Sale 107. 


at a perticuler location will c 


Hypothetical Spill Location 


Land Seguent 


on 
3 
wn“ 
3 
~ 
8 
«4 
8 
w 
~ 
a 
a 
= 
g 
a. 
ao 
ot 
a 
~ 
= 
ba 
a 
4 
) 
4 
< 
wv“ 
~ 
< 
~ 
~ 
« 
- 
“ 
< 
an 
- 
. 
o 
~ 
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CEG CE CECE EC ECNHHH CHE ecNnecertHececec 
CEE CECE CECE ECHMHHENNNHAHNAHr EEE E 
GCESCCESCECE ECE ECE ENHANHNAHNHAAAOtccece 
CE CCE CEC EHNNN CHM HN MANNE EEE 
SCCECECE CEC ECH HH ECHEHMNHANANODEEECE 
CESS CCE ECECHMNNA CH EHHHENH ENK ECE 
SCECCCEC ECC ECHMMHH CECHN CHMAH MK BAeEecEecE 
CCC CCC EC CHMNOCHH HH EHANNHHOECESCE 
SCECCECCHHNNNBA EEE Ere corn ececcece 
ecccececcececcctececececstcececenas 
eececeeccecececececececececececececeeccecra 
eececcecccecccecececceccecccceec 
eececcecceccccccececcccetececwen 
eecececcccecccceccccccecenemm 
SSCECEECECEHSCEEEEHEEEEHHHOLEE 
ecccecceccceccececeececceccececce 


fecececcecceccececececcecececeretre 


eeccececececceccecetecececc@en 


eecceccecceccecceccecercececwoe 


CS CCCCECECECEC KEK ECCEECECEECEEC CEC Ens; 


SSCCECEEESCCEEECEEEEELECE CERN 


ecceccececcecececececcetccetececce 


as _ Aamnanet AOenaner 
§ SS5S888885554845R522553235 


: @® » Greater tha 99.5 percent; s = lese than 0.5 percent. 


Rows vith all values ices than 0.5 percent arc not show. 


Table E-3 (Continued) 
Prodebilities ye nay ond ae percent chance) thet en ofl spill 
starting et « pert 


fevler location will contact « certain lend seguent 


within 30 days, Neverin Basin Sale 107. 


Rypothetical Spill Location 
$10 $11 $12 $13 S14 $15 $16 $17 $18 $19 $20 $21 $22 $23 $26 $25 


Land Segpent 


eeceeceeeceeceecetcereet 
Geeceecececeeectcetrtee-t 
SGecececxHt t& E€ertxtxterece 
Geececececececetc tex 
SGececHet &G&erecececHrnwece 
SCGGECeCcH EEN EC 
GCececretecccxHecece 
Get CECECEKH ENMHXINBAEE 
GeceececcHrtxHeeecaann 
SGEnECEGeHe GCetcHx tere 
SEESECECHHMHNNAEE 
SESE EHNH ENHHXBWEE 
SeeccecHteeecHwermece 
KH CEC CHAN HOA EE 
CHM EKHt ECHOMAneece 


Cex ECEEH Eger Eecerwer 


§55454555323333 


aed Gn 


Table E-é 


Probabilities (exp..7eed as percent chance) that en oil spill 


starting at « perticuler location will 


Naverin Basin Sele 107. 


contact a certain target within 3 days, 


Rypothetical Spill Location 
ALS Al9 A21 A22 A23 A246 E26 P15 P17 P18 P20 P26 P25 SOl $02 $03 SO& SOS SO6 SO? SOB 309 


eeceescceceneececcecceenwccececcececce 
SESSCEGCSEEEHMNAEECEEECEEGEHGCEEEGEEEEEEE 
Sececcececeneccecccecececcececceccecce 
Secececcecececoecrecccececcecececccccec 
Gececcccewseorecccecceccecceccecccecec 
SecececececceQgeecececececoncceeccecee 
Seeeceecececes eecccceccrtcecececccecce 
Seceecececemecceeccecececececccececec 
Sececacaecas ececcecceccecrececceccec 
Secceeccecececcececececceccecececerccee 
~ eg SSCECCECEECEEECESESSCECEEEEES ecce 
eg eccecececcecceccceececccecececenecece 
SECCECEECEEECECEECECECECEECECEECECEMENMEEEE 
Secceececececcececececeeccceccccenegeccece 
geeres eececececececcececcececceccecec 
r ® J GecececececcecccececcecececececrexHec 
SGCCCECHECECECEECEECECECECCeCeEsNeCcEeEE 
SE CCCENECECEECEEECECEEECECCECEeReEcEcEcE 
PE CCECEEECKEECEC EEC EE ECEECECEeeancecce 
Fereeecececeecctcccececcceeccesneccee 
Rese eccccccecceccecceccecens ecce 


Seeececeeceececececetccececececececececerccesc 


AMM ENOr OG DAARARAAAARANRARSARER 


EELEL TELE EELEEEL EEL EEE EEE Eee 
PEEECELETELEEEEELELELECELEEELE 
DEERE EEE EEEEEEE EEE LEE EE EEE 


Note: ** © Greater then 99.5 percent; n < Less than 0.5 percent. 


Table £-6 (continued) 


Probabilities (expressed as percent chance) thet en ofl spill sterting at « perticuler location will 
contect a certain target within 3 deys, Neverin Basin Sele 107. 


Rypothetical Spill Location 
$10 $11 $12 $13 $14 S1S $16 $17 $18 $19 $20 $21 $22 $23 $26 $25 


eeccecegnececceccceceeccecascceaenceececece 
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Table E-$S 


Probabilities (expressed as percent chance) that an ofl spill starting et s perticuler lecation will 
contect se certain target within 10 days, Neverin Basin Sele 107. 
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Note: **® © Greater then 99.5 percent; n = Less than 0.5 percent. 
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Table E-6 


Probebilities (expressed as percent chance) thet an ofl spill starting et « particuler location will 
contact « certain terget within 30 dsys, Nevarin Basin Sale 107. 
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Note: ** © Creater then 99.5 percent; a = Less than 0.5 percent. 
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Rote: ** © Greater than 99.5 percent; n = Less than 0.5 percent. 
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Rypothetice!l Spill Location 
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Rypothetical Spill Location 
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Table E-9 (contimed) 


Probebilities (expresseé es percent chance) 
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Table £-10 


Probebilities ‘expressed es percent chance) thet en of! spili sterting et « perticuler locetion in the 
Hypothetical Spiil Location 


ALS ALP AZ AZ2 AZ} ADS EM PLS PL? PLB PIO PI PIS SOl S02 SO} SOA SOS SOS SO? SOU SOF 


winter season will comtect « certain target within 3 deys, Mewarin Basin Sale 107. 
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Mote: ** = Crester than 99.5 percent; » = Less then 0.5 percent. 
Rete: ** = Greater thes 99.5 percent; « « Lese thee 0.5 percent. 


particulier location in the 


. Basin Sele 107. 


Bypothetical Spill Locetion 
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Hote: ** © Greater than 99.5 percent; = + Leese then 0.5 percent. 
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Hypothetical Spill Location 


Table £-12 
Probebilities (expressed as percent chance) that en oil spill starting st « particular location in the 
winter season will contect a certain target within 30 days, Neverin Basin Sale 107. 
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Mote: ** = Crester then 99.5 percent; n © Less than 0.5 percent. 
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Mote: ** = Crester than 99.5 percent; n = Less then 0.5 percent. 
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Appendix F 
Oil-Spill Response 
Federal Laws: The protection of the environment from oil spills is regulated under the National Oil and Hazardous Substances 
Pollution Contingency Plan (40 CFR part 300) required by section 105 of the Comprehensive Environmental 


Compensation, and Liability Act of 1980 (CERCLA) (42 U.S.C. 9605) and by Section 3ii(c)(2) of the Clean Water Act as amended 
(33 US.C 132K(c) (2)). 


Section 311 of the Clean Water Act provides the overall framework for spills of oil and designated hazardous substances, including 

national policy and responsibilities. It is the policy of the United States that the spiller assumes complete financial responsibility for 
removal actions. If the predesignated On-Scene Coordinator (OSC) determines that timely and/or adequate removal actions are not 
party to recover all cleanup costs up to the liabilities set by Federal Law. 


The CERCLA significantly broadens the scope of spill reporting and response. Specifically, the act requires that the National 
Response Center be notified of any release of a reportable quantity of a hazardous substance to the environment. 


The Resource Conservation and Recovery Act (RCRA) addresses problems related to the generation, disposal, and management of 
waste materials in the United States. These regulations require that generators, transporters, and disposers of hazardous wastes must 
obtain EPA identification numbers. During spill situations where hazardous waste is recovered and transported to a disposal site, 
the shipment must be accompanied by a manifest which includes the EPA identification number of the generator and cach 
transporter. 
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CERCLA, Section 105. These plans provide for a coordinated and integrated response by departments and agencies of the Federal 
and State governments to protect the public health and environment and to minimize adverse impacts duc to oil and hazardous 


substances discharge, including containment, dispersal, and removal. 


The OSC is the Federal official predesignated by the EPA or USCG to provide on-scene coordination and direction of all aspects of 
a spill and subsequent removal actions. The OSC is predesignated as part of the planning and preparation for response to pollution 
incidents. The OSC maintains a responsibility to ensure that the proper initiation, containment, countermeasures, cleanup, and 
disposal actions take place. An official from any agency with responsibility under the Regional Contingency Plan may assume the 
role of the OSC until the predesignated OSC arrives. 


The Regional Response Team (RRT) provides the appropriate regional mechanism for planning and preparedness activities before a 
response action is taken and a for coordination and advice during such response action. The two principal components of the RRT 


mechanism are a standing team, which consists of designated representatives from cach participating Federal agency, state and local 

and incident-specific teams where participation will relate to the technical nature of the incident and its geographic 
location. Both the national and regional plans contain the responsibilities and the functions of the OSC and the RRT and are 
available for review at the EPA and USCG offices. 


The standing RRT will serve to recommend changes in the regional response organization as needed, to revise the regional plan as 
needed, and to evaluate the preparedness of the agencies and the effectiveness of local plans for the Federal response to discharges 
and releases. 


In Alaska, the entire coastal area is a geographic zone of responsibility covered by the Alaska Region Oil and Hazardous Substances 
Pollution Contingency Pian. The purpose of the regional plan is to provide for a coordinated and integrated Federal and State 
agency response posture in Alaska at the RRT level. At the same time, this provides the predesignated OSC with guidance and 
assistance for preparing local contingency plans and responding effectively to pollution incidents. 


Members of the Alaska Coastal RRT are designated representatives from the US CG, EPA the State of Alaska, the Federal 
Emergency Management Agency, and the following Federal departments: Agriculture, Commerce, Defense, Energy, Health and 
Human Services, Interior, Justice, Labor, and State. The following are available to assist the RRT, OSC, and SSC in performing 
their duties: national special forces on call, such as the USCG's Pacific Strike Team and the Environmental Response Team 
established by the EPA; a computerized national inventory of pollution-response and -support equipment for locating specialized 
equipment tailored to the characteristics of the spill; memoranda of agreement and interagency agreements to explicitly define areas 
of responsibility in cases where overlapping jurisdiction may exist; and specialized functional groups within the RRT to 

expertise and leadership in areas such as public information, pollution-control techniques, damage assessment, and protection of living 
marine resources. 


| if i Seas: This plan, including the operational appendix is 
estabilished ender the agreement between the oe of the United States of America and the Government of the Union of 
Soviet Socialist Republics concerning cooperation in Combatting pollution in the Bering and Chukchi Seas in emergency situations. 
The plan primarily addresses international matters and is meant to augment pertinent existing plans. The implementation of the plan 
is the joint responsibility of the USCG and the U.SS.R. Marine Pollution Control and Salvage Administration, attached to the 
US.S.R. Ministry and Merchant Marine. 


MMS Pollution Prevention and Response Regulations: The general and permanent rules for oil, gas, and sulphur operations in the 
outer continental shelf are regulated by 30 CFR part 250. Subpart C regulates pollution prevention and control. Pollution prevention 
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is the top priority. The lessee is directed to prevent unauthorized discharges of pollutants into the offshore waters. Inspections are 
an integrated part of pollution prevention. Inspections on a daily basis can be required to prevent discharges of pollution. Pollution- 
response equipment shall be inspected at least monthly. In addition, spills are to be reported immediately if greater than one barrel 
and within 12 hours if less than one barrel. 
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with or prior to submitting an Exploration or Development and Production Plan. The MMS, Alaska OCS region, provides guidelines 
developed in compliment with the MMS/USCG Memorandum of Understanding (MOU) dated December 18, 1980. An 
oil-spill-contingency plan (OSCP) shall be reviewed and updated annualiy. In addition to 30 CFR 250.42 and cther legal 
requirements, the OSCP shail contain the a following (1) oil-spiil-risk analyses, (2) recovery equipment, (3) equipment availability 
(4) response time, (5) drilis, (6) support vessels, (7) dispersant equipment, (8) authority, (9) disposal, (10) detection and monitoring, 
and (11) any provision of the regulations dealing with contingency planning, the provision's use, and maintenance of pollution-control 
equipment, or related trsining also shall apply in the preparation of contingency plans. 


Alaska Clean Seas (ACS) was organized by the petroleum industry to support industry 
activities in both State and OCS waters off the Alasaan coast. The ACS organization is divided into Cost 
Participation Areas (CPA's). The current areas are “he ABSORB CPA, and the West Coast CPA (Norton Sound, St. George Basin, 
Navarin Basin, and Chukchi Sea). This cleanup organization and others (such as CIRO) operate through a voluniary private-industry 
agreement to jointly acquire oil-spill-containment and cleanup covipment, to train personnel in its use, and to provide a pooled 
Sidi of pales Goctter Gil cay Gam camaten cal gin. 


On April 7, 1989, Richard M. Morrow, Chairman of the Board, American Petrole .~) |» titute, and Chairman of Amoco Corporation, 
announced that the Board of Directors of the American Petroteum Institute had . . ashed a top-level task force to review industry 
operations in the areas of oil-spill prevention and response. On June 14, 1989, the ‘ask force approved the following conclusions and 
recommendations. The Task Force proposes that an industry funded Petroleum Industry Response Organization (PIRO? be 
established to consist of a Headquarters Group and five Regional Response Centers. Although none of these response centers are in 
Alaska, Richard M. Morrow has written to Governor Steve Cowper and the Alaskan Congressional delegation saying: “The industry 
had not at all disregarded Alaska, but is treating it explicitly as a unique, and very important, region which is developing a special 
plan. The Alaska plan specifically establishes at Valdez a response capability roughly equivalent to that proposed for 
each of the five regional response centers. In addition API should review local cepability in the period before PIRO is established." 


On September, 8, 1990, PIRO announced the formation of the Marine Spill Response Corporation (MSRC). The MSRC will be 
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the Marine Preservation Association (MPA). The MSRC will consist of s Washington, DC, headquarters and five response regions 
with regional centers located in the New York-New Jersey Metropolitan area (Northeast region), Port Everglades in South Plorida 
(Southeast region), Lakes Charles, Louisiana (Gulf region), Port Hueneme, California (Southwest region), and Seattle, Washington 
(Northwest region). Alaska is considered one of the six prestaging areas for the Northwest region. According to the API task force 
report, MSRC should play an appropriate response and cleanup role in Alaska. The definition of this role is not yet resolved. 
Primary response capabilities already in existence must be evaluated before it can be determined what else might be required. 
Discussions with industry and the State have not yet proceeded to the point where MSRC’s role can be completely described for 
Alaska (MSRC, 1990). 


Petroleum Industry Oil-Spili-Contingency Planning: The oil industry lessee is regulated by 30 CFR 250.42 to submit an OSCP for 
ee he Regional Supervisor with or prior to submitting an Exploration or Development and Production Plan. Information 
on oil-spill-contingency planning for the Navarin Basin is referenced from OSCP’s for Se ‘< 83 leases in the Navarin Basin (Alaska 
Clean Seas, 1984; Amoco Production Company, 1985; and Exxon Company, 1984). 


Qil-Spill-Risk-Analyses: Predicting oil-slick movement is desirable because it gives some idea of where a slick will 
ctgts ond of Gin quality of tea dik canting ta exntans with oxy dhacdiinn one. Knowing the general shoreline areas whcre 
Oil-spill contamination could potentially occur can aid in efficient preplacement of oil-spill-resp-nse equipment, and in the event of a 
spill, aid in effective implementation of oil-spill-response actions (including containment, protection of sensitive areas, and s7¥ii 
cleanup). 


Two types of trajectory analysis were used in the Navarin Basin OSCP's. Amoco Production Company used vector addition to predict 
a Exxon Company, U.S.A. used information from MMS analysis with the Rand 
three-dimensional model 


b. Recovery Equipment: The first line of defense is always offshore mechanical containment. Containment is useful in 

providing extra time for deployment of more equipment and manpower. The type of recovery equipment and its method of 
rest entirely with the operator. However, subject to the prevalent conditions identified in the risk analysis, the equipment 

should be “state-of-the-art.” Based on previous research and development studies, observations, and experiences, currently available 
“state-of-the-art” equipment is capable of operating in 8- to 10-foot seas and 20-knot winds (46 FR 2911). However, a recent 
reevaluation of the effectiveness of response equipment by the USDOI (USDOI, MMS, OCS Spill Task Force, 1989) following the 
Exxon Vaidez oi! spill was more pessimistic, concluding that most response equipment available in the U.S. is limited to conditions of 
International Sea State 2 or less (waves less than 2-4 ft and winds less than 10-15 kn). 


This relatively poor rating of response equipment by the MMS task force was attributed in part to the lack of MMS standard 
protocols for evaluating and comparing equipment performance. That is, MMS has no formal protocol or quantitative procedures for 
Suateating whether suapnase equipment puapased ty tensnes ts “eatoal-ho-ent” os soquised by LANES guidelece for OSLP's. Based 
on the MMS task force analysis, offshore-response equipment in U.S. waters does not meet the level of performance required by 
MMS, Alaska OCS Region guidelines for Approval of Oil-Spill-Contingency Plans. The MMS task force has recommended that 
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MMS establish a standard test protocol for offshore booms and adopt an existing protoco: for oil skimmers to define 
"state-of-the-art" and minimum performance requirements. These recommendations were presented to the Secretary of the Interior 
and MMS has implemented modifications and alternative procedures that might improve response and readiness. 


c. Equipment Availability. The MMS, Alaska OCS Region considers a recovery rate of 1,000 barrels per day is likely, 
unless the risk analysis suggests a higher spill rate. During drilling of the Navarin Basin (Sale 83) leases, this requirement was met 
with equipment warehoused in Dutch Harbor by the Navarin Basin CPA of Alaska Clean Seas and with equipment positioned onsite 
by individual lease holders. Table F-I lists the detection and recovery equipment of the Navarin Basin CPA in Dutch Harbor. Table 
F-2, provides an example of onsite capabilities, listing equipment provided onsite by Amoco Production Company during drilling of 
Navarin Basin (Sale 83) leases during 1985. 


d. Response Time: The MMS, Alaska OCS Region requires that initial response activities be undertaken within 6 to 
12 hours of a spill, geography permitting. However, the spiller must be prepared to respond before the spill reaches shore (in less 
than 6 hrs if necessary). This initial mobilization time is for relatively small spills, although MMS has not specifically defined size. 
For larger spills—those that could exceed the local cleanup-response capability-MMS, Alaska OCS Region requires that additional 
equipment be made available onsite within 48 hours. Amoco considers the list of equipment in Table F-2, to be capable of handling 
small operational spills of 50 barrels or less. Larger spills would require the mobilization of additional equipment (Hooks, 
McCloskey and Associates, Inc., 1984). 


Additional response equipment to handle a large spill would be available from a multitude of sources. Many of these sources and 
their equipment lists have been inventoried for potential use in the Bering Sea basins, and readers are referred to Alaska Clean Seas 
(1985) and company-specific, oil-spill-contingency plans. Estimated response times for mobilization and transport of equipment to 
Dutch Harbor from these additional sources are given in Table F-3 for air transport and in Table F-4 for sea transport. Mobilization 
and air-transport times needed to airlift spill-cleanup equipment to Dutch Harbor would range from 4 to 17 hours from sources in 
Alaska and on the West Coast, weather permitting. Severe weather conditions occur 25 to 30 percent of the time. Only equipment 
airlifted to Dutch Harbor would be capable of meeting the 48-hour-response-time criteria set by MMS. 


Once spill-cleanup equipment reaches Dutch Harbor, it could be transported relatively quickly to the spill site, weather permitting. 
Severe weather conditions occur 25 to 30 percent of the time. Travel times to locations in the proposed sale area are shown in 
Figure F-1 for helicopter flights from St. Paul and in Figure F-2 for vessel travel from Dutch Harbor. A helicopter can reach any 
location in the proposed sale area within 4.0 hours. By vessel, any point in the proposed sale area can be reached within 24 hours. 


¢. Effectiveness of Oil-Spill Cleanup at Sea: The 6-to-12-hour and 48-hour response times required of drilling 
permittees by MMS, Alaska OCS Region guidelines are mobilization and deployment requirements only, geography and weather 
permitting. The MMS has no regulations requiring that cleanup be accomplished within this timeframe nor within any other 
timeframe. 


Mechanical cleanup at sea, although most effective on low-viscosity oils, should be possible over a wide range of oil viscosity (Fig. 
F-3). A low-viscosity oil could be a diesel or a fresh, light crude. A medium-viscosity oil could be a lubricating oil or a light, flowing 
emulsion. A high-viscosity oil would be a weathered crude, 2 bunker oil, or a thick emulsion. An oil such as Cook Inlet crude would 
initially have low viscosity but, depending on the temperature and sea state, it would weather to a high viscosity oil within as little as 
4 hours. The effectiveness of mechanical recovery of a spill of Cook Inlet crude could be considerably reduced by weathering. For 
instance, 2 SOCK skimmer, which is maintained by Alaska Clean Seas in Dutch Harbor, is effective on oil-phase viscosities up to 
2,000 centistokes. For a Cook Inlet crude spill, this level of viscosity is achieved in approximately 4 hours at 32° F and 18-knot winds, 
or in approximately 75 hours at 45° F and 2-knot winds. 


Chemical dispersion—the use of dispersants to mix the oil into the water rather than recovering the spilled oil—is an alternative 
technique to mitigate spill damage. An oil slick can be artificially dispersed by application of chemical dispersants. A dispersant 
alters the interfacial properties of oil and water and enables an oil layer to be broken up easily into very small droplets by either 
mechanical or natural agitation. The resulting dispersion of oil decreases the volume of oil on the water’s surface and inhibits the 
oil’s tendency to stick to surfaces. Dispersants work most effectively on thin, fresh oil slicks and at warmer temperatures. 
Dispersants lose effectiveness even more rapidly than mechanical recovery as oil weathers and becomes more viscous (Fig. F-3). Best 
use of dispersants occurs when they can be applied immediately after the spill has occurred. 


Use of dispersants to treat an oil spill, however, requires the OSC to have concurrence of the EPA representative to the government 
RRT and also the concurrence of the State. Historically, such pernission has been difficult to obtain. The reasons for this difficulty 
lie in the toxicity of oil-dispersant mixtures, questions concerning the effectiveness of the dispersant, and because dispersants remove 
oil only from the surface of the water and not from the water environment. Detailed information on the effectiveness of a specific 
dispersant on a specific spilled oil as a function of air and water temperature, dispersant concentration, and age or weathered state of 
the slick, as well as detailed information on the proposed dispersant-application system, are necessary for an informed RRT decision 
on dispersant use. Such information is not generally available in industry oil-spill-contingency plans; however, Alaska Clean Seas has 
developed a dispersant-use manual for Arctic Alaska as part of the State of Alaska’s Tier Il research program. The American Society 
for Testing Materials is currently developing guidelines for dispersant use in the arctic. In addition, the RRT is developing 
preapproval, dispersant-use guidelines for Cook Inlet that should expedite the use-decision process. Plans are to extend these 
guidelines to other Alaskan offshore areas. The products of these studies would make dispersant use during a spill both more likely 
and more effective. 


The effectiveness of mechanical recovery of spilled oil at sea decreases rapidly with increasing sea state while effectiveness of 
dispersants increases. Mechanical cleanup becomes nonfunctional between Sea States 3 and 4 (S. L. Ross Environmental Research 
Limited, 1983a). In the Navarin Basin, sea states of 3 or greater occur from 85 to 98 percent of the time (Fig. F-4). Sea states of 4 
or greater occur from 66 to 92 percent of the time. 


Bu 


a/ 4, 


In real spill situations, optimum efficiency of cleanup equipment, expressed in Figure "-3, is seldom reached. In oil-spill-contingency 
plans for the St. George Basin, industry has generally assumed that on the order of 70 percent of the oil spilled in a major blowout 
could be recovered mechanically or removed through onsite burning (see Exxon Company, U.S.A., 1984; Hooks, McCloskey, and 
Associates, Inc., 1984; Marathon Oil Company, 1985). However, spill cleanup generaily requires unexpected modification of 
procedures and equipment. Sometimes equipment or people do not work as well as hypothesized. 
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Table F-! 


Response Equipment Maintained by Alaska Clean Seas 


Deadhorse 


O ity by Local 
Dutch Harbor 


Anchorage 


Chukchi 


Detection 
Gas/Oxygen Detector 


Gas Analyzer 
MSA Gas/O, Alarm Mod 269 


Ice Auger 

Orion Tracking System 

Marker Stake 

IBM PC - Trajectory Modeling “ 
Data Base for Trajectory Modeling “ 
Containment 

Goodyear Sea Sentry Heavy Duty Boom 
Kepner Compactable 11x15 

EP! Mini Boom 

American Marine Simplex Boom 
Kepner Reel Pak Boom 

Expandi Boom 

Acme Corral Boom on 3 trailers 
Helicopter Spray Unit 

Ship Spray Unit 

Hand Spray Unit 


Collectants 
Exxon OCS 


1 (one additional unit is in Anchorage for servicing) 


I 
1 
8 
2 
1,000 
I 


2,035" (expect replacement in August 1989) 


3,000° 


| (for ARCAT) 1 (for small boat) 
3 


(one additional system in Valdez to be re-ordered) 


$ drums 


“ A new model for Beaufort and Chukchi Seas has been developed. 
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Response Equipment Maintained by Alaska Clean Seas 


(Continued) 


Aachorage 
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Table F-! 
Response Equipment Maintained by Alaska Clean Seas 
(Continued) 


Omaaity by I : 
Item Deadhorse Dutch Harbor Anchorage Chukchi 


Firestone Fabritank (2,250 gal) 20 
Firestone Fabritank (4,400 gal) 4 

Firestone Fabritank (25,000 gal) 2 
Trellecone Biadder 


Kepner Towable Bladder (1,200 gal) 3 
ERI Air Berm (1,000 gal) 1 
ERI Air Berm (2,000 gai) 2 
ERI Air Berm (3,000 gal) 2 
Fast Tank (rapide, 400 gai with liner) I 
Fast Tank (1,500 gal with liner) 2 
Fast Tank (2,000 gal with liner) 2 


Lonistics - Faciliti 


Portable Field Base Camp i 
Major First Aid Equvipmen various 
MSA Air Packs ‘ 3 
Mustang Float Coat 60 
Imperial Survival Suit 60 
Stearns Life Vest 60 


Losistics - Yeusal 


32° North Star Workboat 1 

21° Munson Workboat (with trailer and twin 
70 hp outboard) 1 

21° Munsoa Workboat Volvo V-8 Outdrive l 

19° Mark-V Zodiak Workboat (with 50 hp ! 
motor & trailer) 


25 
47 


Table F-1 
Response Equipment Maintained by Alaska Clean Seas 
(Continued) 


Item Deadhorse Dutch Harbor Anchorage Chukchi 


19° Mark-V Zodiak Workboat (with 85 hp 
motor & trailer) 1 
2-Man Life Raft ! 
Loran C Navigation 4 
16° Grumman (with trailer and 25 hp 
outboard) 1 
Homelite Chainsaw (24° bar) i 
Bird Rehabilitation Equipment 1 
re-outfitting) 
Bird Scare-away Cannon 6 
Stih! Chainsaw (36" bar) 4 
Husqvarna Chainsaw (7° bar) I 
Storage Van (40°) 2 
Storage Van (20°) 7 


(at Valdez, re-evaluating needs based on experience there and 
10 10 


International 10° Van Truck 


Chevrolet $10 Blazer 
Ford !-Ton (with bed crane) 


Losistics - C —_ 


Command and Communications Module/Van 
Radio Telephone Line 

Telephone Set 

Marine VHF 

Contingency Network 


t 
i 


-_-— ow Ww 


63° F+4 


7 iy by I - 
ltem Deadhorse Dutch Harbor Anchorage Chukchi 
Logistics Network (with repeater and dupliexer) 1 

Operatioas Network (with repeater) 1 2 (one at Vaidez, will replace) 

Comeo Air-Ground I 1 

Station PBX System I 

SSB Base Statioa (with mics. ancillary 

equipmeat) i 2 (in Vaidez, will replace) 

Motorola - UHF Haadheld (with extra batteries, 

headphones, battery chargers) 18 (17 loaned out, will reorder) 


Motorola - VHF Haadheld 
Motorola Hand Carry Porta Mobile UHF and VHF 
General Electric Master 11 UHF and VHF 


Source: Alaska Clean Seas, 1985. 
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Table F-2 


Onsite Equipment Available on the Drilling Vessel 
For immediate Response to an Oil Spill” 


1,500 feet of 43-inch Expandi od Works in waves up to 5 to 6 feet 


boom stored oa a stee! pallet or aad winds up to 20 kaots 
oa a power reel 


600 feet of boom towing line 
1 Walosep W-1 skimmer complete with Works in waves up to 10 feet 


box (storage box also serves as a 29- 
bbi capacity storage tank aed oil/ 
water sepermor) 


1 HIAB C-60 hydraulic crane, 22 & 
reach for deplowing skimaer (uses 
skimaner’s hydraulic power unit) 


15 bales of 3M Type 156 ofl sorbent For contained spills only 
pads (100, 18-tach squares per bale) 


25 bales of 3M Type 270 sorbent For coataised spills only 
booms (40 ft of boom per bale) 


1 10,000 gallica bladder tank 
5 inflatable buoys 


1 beckpeck dispersant 
aaying cquipecat 


1 drum chemical dispersant Requires permission from Federal 
Corexit 9527 osc 


2 Boom-iowing adaptors 
1 Oil/waser seperator 


1 18 & boat with 2 
outboard motors 


Source: Amoco Production Company, 1985. 
ad Either on the drilling vessel or aboard a staadby vessel. 
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Table F-3 
Estimated Response Times for Mobilizing and Transporting 
Equipment to Dutch Harbor by Air-Cargo Transport 


Estimated Total Response 
Mobilization Time ” Transportation Time to Dutch Harbor 
Equipment Storage (hours) Time to Dutch Harbor” (hours) 
Owner Location (min) (max) (hours) (min) (max) 
Alaska Clean Prudhoe 2 $ 36 $.6 8.6 
Seas Anchorage 2 5 2.3 43 7.3 
Dutch Harbor 2 5 0.0 2.0 5.0 
Cook Inlet Kenai 2 5 1.9 3.9 6.9 
Response 
Organization 
U.S. Coast Guard Kodiak 2 5 19 3.9 6.9 
Anchorage 2 5 2.3 43 7.3 
Crowley Anchorage 2 5 2.3 43 7.3 
Eavironmental 
Services 
Alaska Offshore Anchorage 4 - 2.3 6.3 - 
Clean Sound Seattle 2 5 7.0 9.0 12.0 
Clean Bay Concord 2 5 9.0 11.0 14.0 
Clean Seas Santa Barbara 2 5 11.8 13.8 16.8 
Clean Coastal Waters Long Beach 2 b] 11.8 13.8 16.8 
U.S. Navy Stockton 2 5 9.0 11.0 14.0 


Source: Alaska Clean Seas, 1984. 


¥ Estimated mobilization times were supplied by equipment owners and are overall ranges which are nonspecific to the type or 
quantity of equipment required. 

% Estimate based on C- 130 flight characteristics (300-kn flight speed). 

¥ Total response times are the sum of estimated mobilization time and travel times by C-130 transport. They do not include the 
amount of time required to load the equipment or variations in travel time arising from adverse climatic factors which might be 
encountered enroute. ; 


Table F-4 
Estimated Response Times for Mobilizing and 
Transporting Equipment to Dutch Harbor by Surface Vessel 


Estimated Estimated Travel Time 
Mobilization Time “ to Dutch Harbor Total Response Time 

Equipment Storage —__{hours) —__L0 ka)” —{mial _{max)” 
Owner Location (min) (max) (days) (hours) (days) (hours) (days) (hours) 
Alaska Clean Prudhoe 2 5 6 - 6 2 6 5 
Seas Anchorage 2 5 3 4 3 6 3 9 

Dutch Harbor 2 5 - - - - - - 
Cook Inlet Kenai 2 5 2 21 2 23 3 2 
Response 
Organization 
US. Coast Guard Kodiak 2 5 2 10 2 12 2 1S 

Anchorage 2 5 3 4 3 6 3 9 
Crowley Anchorage 2 5 3 4 3 6 3 9 
Environmental 
Services 
Alaska Offshore Anchorage 2 5 3 4 3 6 3 y 


ad Estimated mobilization times were supplied by the equipment owners and are overall ranges which are non-specific to the type 
or quantity of equipment required. . 

ad Travel times to site are from ports near storage site to Dutch Harbor. These estimates do not include the amount of time 
required to unload the equipment at the site or variations in travel time arising from adverse climatic factors which might be 
encountered enroute. Times are based on an average vessel speed of 10 knots. — 

ad Total response times indicated are the sum of estimated mobilization times and travel times to the spill site. 
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Source: Alaska Cieen Sees, 1965. 
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FIGURE F-1. HEUCOPTER FLYING TIMES TO THE NAVARIN BASIN FROM ST. PAUL 
YY Helicopter fiying time based upon a icaded flight speed of 100 knvts. 
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Source: Alaska Clean Seas, 1965. 


FIGURE F-2. VESSEL TRAVEL TIMES TO THE NAVARIN GASIN FROM DUTCH HARBOR 
YY Vessel travel times based upon a vessel speed of 10 knots and does not consider adverse climatic factors 
which might be encountered . . 
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Source: Ocrived from weve height deta for Marine Area & in Grower of al., 1977. 


FIGURE F-4. CUMULATIVE FREQUENCY OF OCCURRENCE OF DIFFERENT INTERNATIONAL SEA STATES IN OPEN WATER IN THE 
NAVARIN BASIN BY MONTH 
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APPENDIX G 


ALTERNATIVE ENERGY SOURCES 


APPENDIX C 
Alternative Energy Sources 


The description of energy alternatives is hereby incorporated by reference 
from Appendix C, Alternative Energy Sources, of Volume 3 of the Final EIS for 
the Proposed 5-Year OCS O11 and Cas Leasing Program, 1987-1992. The following 
informstion is « summary of this document. 


Conservation: Vigorous energy conservation is en siternative that 
werrents serious consideration. Several studies have suggested that we could 
enjoy the same stendaréd of living end yet use 30 to 50 percent less energy 
thes we do now. Aside from these savings, it is not widely recognised that 
wasteful consumption habits impose social costs thet can no longer be 
afforded, as do pollution and an inequitable distribution of fuel. Existing 
conservation programs include educetion, research and development, regulation, 
and subsidies. 


Im the residential end comercial sectors of the econcey, sore efficient 
energy consumption could be realized by improved insulation, sore efficient 
hbesting and cooling systems, better designed appliances, and sore efficient 
lighting. Incentives such es standards for improwed thermal efficiency in 
existing homes and offices end sinieue thermal standards for new hoses and 
offices also could result in substantial energy savings. 


In the industrial sector, sore energy-efficient work schedules, better 
wsintained equipeent, equippent with better low-heat-transfer efficiencies, 
and recycled heat end waste uaterials could result in energy sevings. 


Transportation of people and goods sccounts for spproximately 25 percent of 
nationwide energy use. in the transportetion sector, short- and sid-tere 
conservation seasures, such es consumer education, lower speed lisits, and 
rete and service improvements on public transit and reil-freight transit could 
achieve considerable energy savings. Other policies thet could encourage fuel 
conservation in trensportetion include standards for sore efficient sew 
eutomobiles and incentives to reduce siles traveled. 


Significant energy savings are clearly possible through eccelerated conserve- 
tion efforts. In addition, several of the strategies sentioned shove heve 
been at least partielly implemented by the Energy Policy and Conservation Act 
of 1975 (P.L. 94-163). 


The environmental effects of « vigorous energy conservetion program vould be 
primarily beneficial. The exact nature and aagnitude of these effects would 
ee ee ee ee S ae @ 6 Se 
teduction is sccomplished through technological change and 
fither case would result in the reduction of pollutents such 
carbons, particulates, mO. and 00. 


: Reserves and undiscovered deposits of cil 

gee still ex ted Stetes. Proved reserves ere currently 

estimated ot 31.4 Bbb1 of of] and 208.0 Tcf of nature ° 

since 1951. Since 1970, new ofl discoveries heve replaced 1 
of production. 


the fect thet onshore supplies ere dwindling, users of hydrocarbons free these 
proposed ections would have to continue their reliance on other regions and 
foreign imports for needed ofl and gee. The decline in these supplies, eves 
with energy conservetion, could sean industrial shutdowns, increased 
wmemploywent, higher consumer prices, and changes in the standerd of living. 
The leck of natural gee will seen sdditional use of “dirtier” alternative 
fuels (ofl and coal) with consequent effects on air quality and humen health. 


Coal is the gost abundant energy resource in the United Stetes. Preven 

ie reserves of cosl are estimated st 438 billion short tone. This 
constitutes over one-quarter of the known world eupply, 80 percent of proven 
United Stetes fuel reserves, and 130 times the energy consumed in 1980. 
Ultimately recoverable reserves ere estinated at 3.9 trillion short tone. 
éetailed discussion of the coal resource system can be found in Chapter | 
Energy Alternatives: A Comparative Analysie (University of Oklehoms, 1975) 


Although domestic coal reserves could easily replece the energy expected to be 
realised from the proposed actions, serious lisitetions te coal developucat 
@xist. In eany uses, coal is on imperfect substitute for oil or natural gas. 
In gany other cases, coal use and production are restricted by 
constraints, limited evailebility of low-sulphur deposits, inadequate sining, 
coeversion end pollution-ebetewent technology, and the haserdovs environmeste!] 
effects associated with coal extraction and from electricity generetion. Coal 
production is sleo threatened by « unique set of labor probleme associated 
with eining, end new, strict standards for cosl-eine safety. 


| 


Due to the reletive price advantage of coal ower other fuels, competitive 
@erket structure, and large resource bese, coal consumption and production ere 
expected to increase significantly; and coal is expected to become the primary 
domestic energy source in the future. 


Syafuele from cosl selec will be importent. Synthetic ofl and gas 
contribute substantially to energy supplies by the year 2000. The sost 
iepertent contributions would be high STU gas from coal, synthetic crude ofl 
from ofl shales, and coal liquefaction. The success of these energy sources 
will depend on developing technology, the cost of the effects, and the cost of 
conventional oi] and gas. Technology for conversion of coal inte gaseous and 
end of 

lé 


t 


liquid hydrocarbons has been established for several decades, 
teletively low-capecity commercial plente exist in verious pert the wor 
hewe progressed beyond the 


° 
. 


Rowever, few cost-effective advanced technologies 
pilot-plent stage. 


Coal gesificetion can produce gaseous fuels with low-, intermediate-, or high- 
euergy content. RR, a | §, BBR AW, 
process involving preperstion and gesification, and the output is wtilised as 
feedstock for electric generators. A third process. “upgrading,” ie required 
te produce high BTU gas, which produces an end-product usable by the coneumer. 
Gasification processes heve lower primery efficiency than direct coal 
bustion; sore coal will heve to be gesified to reach an equivelent §TU 
However, it is likely thet coal gesificetion will echiewe prisery efficiencies 
of 70 percent, which is about twice thet of coal to electricity end use. 


Ultimately recowerable reserves (all deposits known or beliewed to exist is 
such forms thet economic extrectior is currently or potentially feasible), is 


onshore/28.0 offshore; 13 years of consumption eat 
Tef of neturel ges (426.9 onshore, 167.0 offshore). This estimate is rising 
over time, asinly because of highe- prices and new discoveries in unexplored 


and public policy such «as price controls, eccess to Federsl lands, end 
environsental standards. 


Petroleum production is severely -onstrained in the short run end greatly 
affected by world prices im the lomg run. Although the long-run demend for 
fuel liquids is sot forecast to iecline significantly (feasible solid and 
gaseous substitutes do not appear ¢> exist), consumption of conventional crude 
oil is expected to decline significently as synthetic liquids are produced 
frow shale, ter sends, end cosl; as bicusss sources are utilised; end as 
industry end wtilities reduce ofl facilities and shift to coal and possibly 
quclear power. Swnthetic liquid from coal is expected to be the asjor source 
of liquid fuel by 2020. supplying 5° percent of ell liquid fuel and 10 percent 
of all consumed energy. 


Conventional natural ges consumption is expected to decline due to depletion, 
higher prices, end competition with synthetic gas from coal. Enhenced 
recovery from unconventional sources such as tight sands and Devonian shale is 
expected to aske «a significant contribution te gaseous fuel production, 
providing 50 percent of sll gesrous fuel and 5 percent of sll energy 
consumption by 2020. Ultimately recowersble reserves from such sources are 
estimated at 3,000 Tcf. 


A detailed description of the crude ofl end netural ges systens is found in 
Chapters 3 and 4 of Energy Alternatives: A Comparative Analysis (University 
of Oklahoma, 1975). 


Te substitute directly for the proposed action, « combination of onshore end 
OCS production from other sereas and continved foreign imports would be 
required to aske up for the estimeted totel production of these proposed 
actions. 


This substitution would enteil environmental effects such as land subsidence, 
eoil sterilization, end disruption »f existing lend use patterns. Equipment 
failure, husen error, and blowouts also asy ‘teapair enviromental quality. 
Moreover, poor well construction, perticulerly im older wells, end oil spills 
can result in grownd- end surfece-water pollutiocs. 


The water pollutests from onshore oi) — are oil = dissolved solids. 
The amounts of each vary over « wice renge. A euemery of onshore of] pol- 
lutente is eveileble in Alternatives: A Comperative Analysis 
(University of Okleahomse, 1975). 


Airc pollutente (particuletes, WO_, hydrocarbons, end CO) result froe blowouts 
and subsequent evaporation and Burning. These are genersily insignificant, 
except locally. Onshore or offshore effects ere basically the same. Given 


the potential to replece conventional crude ofl as the 
id fuel and to provide 10 percent of total domestic energy 
consueption by 2020. The aveilable technologies heve « recovery rete of 0.53 
ton coal processed. As with coal gasification, productice 

of liquid fuele from coal requires either the eddition of hydrogen or the 
is the coal. Coal liquefection can be 

accomplished by hydrogenation, pyrolysis, or catalytic conversion. Only 


very lerge, e¢ with other extrect~- 
able sinerel fuels, there is some quneunts 6 @ielocetion. Most of our new 
of the Mississippi River or in Alesks, fer froe 
of the weeters coal is in arid or semiarid sreas 


greater reliance on coal, it aay 


If en alternative to the proposed OCS sale is 
te increase in the western stetes to 


he expected that sining would heve 
provide the necessery fuel resources. 


Adverse environmental effects from heavier reliance on coal would result froe 
ite direct utilization, surfece sining, wining, traeneportetica, 
ané conversion to liquid or gaseous fuele. Combustion of cosl resuite is 
various emissions, notebly $0, and particulates. If the expected productions 
from these proposed actions is replaced by coal, there would be an increase in 
these pollutants, especially if coal ie substituted for the naturel 
Techeclogy to coetrol these emissions is evailebie but has 
not yet been proven sufficient to be widely applied. Any large-scale shift to 
coal would require realisation of emission regulations or of 
technologies to convert coel to gaseous or liquid fuels. 


The primery effect of surfece aining is disruption of the lend. This effects 
ell lecel flere end feuns and water quality end increases landscape 3 eee 
éue to erosion end sine runoff. Reclamation is difficult in the weeters 
etetes due to the leck of water te sesist in revegetation. Other problems 


resulting from operations elec cae be expected. fFinslly, surface sining 
causes conflicts with other resource uses euch as agriculture, recresticon, 
water, end wildlife habitec. 


The land use of etrip eining renges from 0.8 to 5.9 ecres/!,012 BTU extracted, 
depending on seam thickness end BTU content of the coel. 


Underground sining primarily effects land end water quality. The Ae effects 
are those thet erise from subsidence, waste disposal, eccess, and traneper- 
tation. Very little surface ie disturbed. Subsidence co destroy structures, 
couse landslides and earthquakes, and disrupt ¢ irevletion pet- 
terns. The anowst of subsidence can be controlled by the eining sethod used 
end the emownt of coal removed. The wetilisetion of certain eining sethodse and 
the reetriction of the emount of coal extracted can heve detrimental effects 
on the economics of the opereticn. 
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haserés, land-use conflicts, tresh-disposal probdleus, 
However, since spill probleas are not ensocisted with 
be controlled with greeter care and considere- 
line sliso requires lerge supplies of water 
this et the other end. Water sveileability its « 
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heve to compete with existing 
for « limited and fragile resource. 


? 3 

: 

[ 
2 
é 
I 
: 
q 
3 
ef 
Ag 
5 
zg 
F 
i 


i 
ag 
z 
| 
i 
z 
i 
f 
8s 


Air pollution could include SO0,, perticuletes, ™0_, hydrocerbons, and “'' 
Lend effects result from solid-waste disposal, as Sell as land use for 0 
plant, coal storage, and cooling sands. etc. Solid wastes include ash 
sulphur, end ainute quantities of some radicactive isotopes. 


again, the effects of liquefaction will be those of sining and those -/ the 
processing plents. Veter effivents from liquefaction plents could -.om. tn 
qmounts of phenols, solids, ofl, ammonia, phosphates, etc. The waste-waier 
could be trested to remove gost of these products. 


Air pollution could resvlt from particulates, nitrogen, SO_. end other gases. 
Pollutioe-control fecilities would be required but would “lower the economic 
attractiveness of the plants. Solid wastes would be sostly ash. If liquefec- 
tion plants were sited near eine openings, residue could be buried in the 
wines with little further environmental effects. 


t The predomwinent suclesr systes used in the United 

wrenium dioxide-fueled, light-weter-eodereted and -cooled 
aeclesr power plant. Research and developeont is being directed toward other 
types of reactors, sotably the breeder reector. 


: 


Dee to environmental concerns, the growth of auclear energy aay be slowing. 
At the end of 1980 there were 75 reactors in the United Stetes, up from 19 in 
1970. Although 4 reactors were licensed in 1980, 14 other planned unite were 


end enviromental iapects, es well as swclear fission and fusion, 
can be found in Chapters 6 and 7 of Energy Alternatives: A Comparative 
Amalysie (University of Oklahoma, 1975). 


Peite Peer eee The controlied fusing of etome in «@ reector is « 
teruative-energy source. Scientific feasibility hee yet to be 


tompereture end containing the reaction. It is unlikely thet fusion will be 
available to any significant degree before 2025. 


Pusion ie ettractive for two reasons: <sbundent fuel sources and relative 
eefety. The reaction is fueled by deuterive end tritium. Deuterive exiets 
seteraliy in seawater end would be nearly cost-free; tritive can be inexpes- 
sively produced in « reactor from lithium, which is plentiful. 


Beceuse of the email neutron ectivetion involved in fusion reactions, there 
would he lower redicective inventories, fewer raedicective weetes, and less 
serious fuel-handling problems and eccident risks. 


A proposed hybrid fusion-fission fuel cycle would fuel fission reactors with 

isotopes and qultiply the energy release of fusion tenfold, 
while demanding less of the fusion core end thus enhancing the safety 
cherecterieticse of beth reactors. 


& proposed pure deuteriue process, while possessing « lower reaction rete, 
would heave «4 seutron fuel cycle; thus, «11 particles and products would be 
ly charged end there would, in theory, be ao redicectivity. 


: 


Tiske from fusion energy are probably lees then fission, but 
of reduction and the social ecceptebility of that degree cannot be 
presently. 


O11 shale is « fine-grained, sedimentary rock which, when heated, 
a heevy of] thet can be upgraded to eynthetic crude ofl. The 


: 


technology for exploitation currently exiets. The resource bese for shale is 
very large, perhaps ae auch as 360 Sbbis. 

Large areas of the United States are known to contein oil~shale deposits, but 
these in the Green River Pormetion ie Colorade, Wyoming, and Utah heave the 
ETeetect commercial potential. 

Ofl-ehale development poses serious environments! lees. With eurfece or 
couventions] underground sining, it ie very difficult to diepose of the huge 
quantities of spent shale, which occupy « larger volume then before the ofl is 
extracted. Inducing revegetetion growth ie en eres of cil-shale development 
fe 4ifficelt end aey teke sore than 10 veers. le-plece processing avoids aeany 


of theese cevironmental heserée. With underground aising, the spest-shale 


pelletente {roe the eining will come from dust end wehiculer treffic. 
These will be predominantly perticuletes, followed by a and CO, with winiael 
and aldehydes. 


canceled, end the Nucleer Reguletory Commission (NEC) closed 5 fer sodifi- 
cetion to comply with rewised seismic requirements and shut down & resctors 
comparable to Three Mile Islend to determine the probability for « similer 
ecciéent and tw aske required safety sodifications. M“uclesr-energy output was 
down 16 percent in 1980. There ere currently 102 reactors under werious 
steges of construction, construction-permit review, or on order. Sucleer 
power developeent hes encountered delays is Licensing, siting, and 
enviromental constraints os well es senufecturing end technical problems. 


Future capacity will be influenced by the eveilebility of plent sites, 
plant-licexsing considerations, eavironmentel fectors, swclesr fuel costes, 
rete of developeent of the breeder and fusion reactors, end capitel costs. 


Domestic wrenive resources are probsebly plentiful. Ultiastely recowersble 
reserves sre estimated to be 6.876 billion short tons, end large sreas ere 
wnexploreé. Twenty-one eillion short tons were consumed in 1980 domestic 
ouclesr energy production. 


Although (vel-cycle costs of nuclear reactors heve increased only slightly in 
recent veers, present trends in reactor cepitel costs ere significantly 
narrowing the economic sdwantage offered by fuel-cycle costs ower cosl- and 
oil-fired plants. 


Although suclesr plente do not emit perticuletes or geseous pollutents froe 
combustion, the potential for serious eawironmente! problees exists. Some 
airborne ond liquid redicective asterislis ere celessed to the environment 
éuring noreal operetion. The ssounts released are very small, end poteatial 
exposure has been shown to be less than the everage level of natural radiation 
exposure. The plants ere designed and opersted in such « way thet the pro- 
baebility of hereful radicectivity release from eccidéents is very low. 


Buclesr plants use essentially the same cooling process as fossil-fuel pleats 
and thus share « sisiler probles of heat diesipetion frome cooling weter. 
However, light-weter reactors require lerger amounts of cooling water and 
@iecharge greater smounts of waste hest to the water then comperably sized 
fossil-fvel plents. The effects of thermal discharges asy be beneficiel ia 
some, though not all, cases. Adverse effects can often be sitigeted by use of 
cooling pends or cooling towers. 


Low-lewel redicective wesete from sores! operation of a oucleser plent aust be 
collected, pleced in protective containers, and shipped to « federally 
licensed storage site for buriel. High-lewel wastes created within the fuel 
elements remain there until the fuel elements are processed. Currently, spent 
fwel is stored et WRC-licensed fecilities. Plans call for recovering unused 
fuele et reprocessing plents, solidifying the wastes, and plecing thee in 
storage et « Federsl repository. 


There ere slso effects on lend, water, and sir quality erising from the mining 
of these urenius ores. DOwindling amounts of high-grade reserves will increase 
the amount of lend sined for lower grade radioactive ores--primerily in the 
western states. The sining operstions will be sisiler to coal, but the neture 
and distribution of the deposits sean “lesser” effects while raedicective 
teilings cause vunvewsel probless for dispossl, the environment, 

health. A sore complete discussion of wurenive sining end processing, the 


The wining of of1 shale requires little water, beth for operations and for 
recieieing solid weetes. Weter pollutente ere considered negligible but sey 
erise if caline water wee encountered during the operations and required 
dispose). 


However, the processing (retorting) operetions of of] shale consume lerge 
quentities of weter end generete lerge esmounte of wastewater. The waste- 
weter must be treeted ed can be reused in the process. Therefore, it hes 
been sesumed thet water pollution vould sot be «@ problee outside the 
processing complex. However, the lisived eveilebility of input weter in the 
development sree could lead to resource-use conflicts. 


Air polletente very with the technology weed. Solid waste comprises the 
greetest probles of ocll-ehele processing. The volume of the waste is greater 
then the volume of the input. Therefore, beckfilling end the like would not 
provide « sufficient disposal epece. Finally, there ere the effects of sccese 
and of transporting the products. These ere enalogous to those of coel eining 
in the case of seccess end to petrolews dietribution in 
porting the product. 


the 
A more complete description of this energy source can be found in Chapter 2 of 
tnergy Alternetives: A Comperetive Analysis (University of Ob 


Sha, ae tan mae 6 fe Se SS 
rece Cile (ter) too viecous to be extracted by conventional petroleuw- 
recovery saethods. Large-ecele production efforts heave been developed in 
Canada, but ventures in the United Stetes hewe been einer. United States’ 
resources ere concentrated in Uteh, with some potentially commercial 
quantities io California, Kentucky, New Mexico, end Teres. 


1 
3 


About 1.5 tone of rich ter pends yield sbowt | bbl of ter, or bitumen, 
equivalent of shout 6.3 « 10 ‘se. Ter con be recovered either from sends 
wined on the surface or underground or from direct underground extraction of 
the of] withowt eining. fecovery te followed by processing, upgrading te 
synthetic crude, end refining. Ultiaetely, recoverable reserves aay be 100 
Sbbl, including other heavy ofle. 


Surfece saining produces substantial residuals, including sodificetion of 
surface topog. ephy, dieposel of large amounts of overburden, duet end vehicle 
emissions, end water pollution. Reclemetion can sintwice these effects. 
Residusis ere similer to those of cosl. 


The effects of processing ter sends ere similer te those of processing of) 
shale. These include solid tailings from extraction, cooling weter and 
blowdown streams, thermal diecherges, end of f-gases. Under controlled condi- 
tions, these residuals cen be siniaized. 


Underground extraction withowt sining can reevlt in theres) edditions, 
contamination of equifere, surfece epille, eurfece-eaerth sovesents, noise 
pollution, and emission of geees. 


byéroplant production has stesdily increased, 
proéuction has tacreased et « faster rete. 
fren 1970 cto 1980, byéroelectric power production has fluctuated slight! 
between 220 and 300 billice EW hours—ebout 4 percent of total United States’ 
energy production. As & proportion of total United States’ electricity pro- 
@uction and installed genereting capacity, hyéroelectricity hes éropped fros 
16 percest to 12 percent, although the letter has incressed froe 55.1 te 76.4 
Sillice ©. Much of the recest hydroelectric developeent hes been 
pumped-storage capacity. 
Te ie likely thet by@roelectric power will costinue to represent « declining 
percestage of the totel United States’ energy eix due to high capitel costs, 
seasonal verietions in weterflows, land-use conflicts, environmental effects, 
competitive weter use, and ficod-contre! constraints. Sites with the greetest 
production capacity and lowest development costs hewe siready been exploited. 
Construction of « hyéreelectric dem represents an irreversible coumiteent of 
the lend resource beneeth the dam ond licks. Flooding elisinetes wildlife 
hebitet end prevents other uses such os agriculture, aising, and free-flowing 
river reectice. 
Rydroelectric projects 40 not conewne fuel end do not couse sir polletices. 
However, use of streams for power easy displace recrestions] and other uses 
Weter relessed from reservoirs during the summer aonths aay change sabient 
weter temperetures and lower the oxygen content of the river downstress, 
thereby adversely affecting indigenous fish. Fluctwating reservoir releases 
éuring peah-loed opersticon alec aay adversely affect fisheries end déownstreas 
recrest ice. 
Screens pleced over turbines prevent the entrence of fish; email orgenioms asy 
pace through and aay be killed. Fish asy die from sitroges superseturetion, 
which results et 6 éam when excess water escapes from the éreining reservoir 
Bigh sitroges levels is the Columbia end Saske Rivers pose « threst to the 
solace and steelhead resources of these rivers. Other adverse effects to 
weter quality teclede possible saline-weter istrusion inte weterweys ond 
decreased ability of the waters te sccoumedate aoderete waste discharges. 
+ 

thes, the energy will either hevwe to be stored or backup fossil-fuel pients 
will hewe to be built. These will hewe their own sete of coviromnentel 
constreiste. 

t Spurred by sew discoveries and competition, Fiddle fest of) 

expended in the 1950's ond 1960's. Hew aerkete were opened and 
prices softened. The reel price of ofl fell from 1948 te i972. Simui- 
taneously, United Stetes consumption of ofl increesed while production stayed 
constant; iaperte were relied upon te asks up the difference. 
te 1973, the Areb-lereeli wer wee sccempenied by an eubarge taposed by OFEC 
ageinet setions supporting lereel. The wuleerability of the taperters te 
their owe heavy demend became evideot, and « huge price tncrease followed. 
This aerked the ond of the so-called ere of “cheap energy”, ond efforts were 
wade to curteil taporte. Another lerge price increase occurred in 1979. 
Dixee_gromes_veore_peteved (ot _tedvting ieperts: conservation, or reduced 

© output; selternet energy; end increseed domestic 


| 
1 
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— Isperte of petroleu: were dewe for the fourth straight veer. laperte is 
Mey 1961 were 5.2 pd, the lowest in 10 yeers. This wee 20-percent 
lee: thes in 1900 end 38 percent less thee ie 1979. 


—- Imported petrolews ee « percentage of totel petrolews consumption wee 
down 5 percent. 


— laported petrolews se « percentage of totel ecergy consumption was down 
2) percent. 


— Deller of groee netionsl product hee been steadily declining since 1970. 


Air quality will be effected only by Gust and emissions éuring the construc- 


tion phase. Alterwerés, {if the itgpowndeent is eeed for recrestion, seter 
exheust would occur. 

Seler ' <Sppiicetions of soler energy awet take iete eccount che 
ere 


~~ Seler energy ‘s# « diffuse, low-intensity source requiring lerge 
collection sress. Only « seell portion of the potenti«l energy ts 
wtilized. 


~~ Ite intensity ts comtineoesly werleble with time of dey, weether, and 
season. 


~~ Ite ewellabilicy ¢iffers widely between geographic areas. 
Potential epplicetions of soler energy show « wide range. Among thee ere: 


~~ Theresl energy for weter hesting, space heeting, spece cooling, and 
combined systems of che buildings. 


~~ Renewedie«, clean-fvel sources; combustion of orgenic setter; 
blocomwersion of orgenic aeterisis to sethene; pyrolysie of 
eeterisis to ges, liquid, and solid fuele; and chemical reduction of 
orgenmic meteriais to ofl) 


-- CElectric-power generation, thermal conmwersion, wind-energy conversion, 
and ocean-therweal difference. 


Soler-energy-collection systems ere cow commercially ewellable net lonwide. 


Additions] detail om this resource siternetive is found in Chapter TI of 
teergy Alternatives: 4 Comparative Analysis (United Stetes Cowernment federe) 
Policy Tesk Force Review Group, Soler Energy Analyets, i978; Seler Energy 

and Problems, CPA. USDOE, end Lawrence Berkeley tes et el., 
1978). 


Among othe «disedwenteres of soler energy ere bigh capitel cosets, expensive 
seintenance of soler collectors, thermsl-waste dieposel, end dietribetion for 
locel thermal Selences. 


The enviromments! effects so fer identified with soler energy ere relatively 
@iniesl. The primery effects of the vse of thie energy source on « wide scale 
will be om lend wer. Due to the lew density of the energy, erees will 
be necessery for the collectors. owewer, che lend-eee effects compere 
favorably from other forme of energy wee, such as coal extraction. 


Te dete, the only other known «ree of concern fe thermal polletion. Direct 
wee in epece beating hee fo theres] effects. Sowewer, seme localized thermal 
pelletion sey occur from soler electric-power generetion, which will heave te 
be collected end treneferred to the generator, bet the problem is net expected 
te be significent. fFineliy, seler pleete can operate only intereittentiy; 


it te reasonable to eseume OPEC will effect the belk of the world’s of) 
production for the remeinder of the century, éue aeinily te is 
elasticity of the supply of substitutes, and will set prices based on fectore 
besides price-cost reletionships. Orief derivations free thie leadership 
position aay be noted in che short tere due to world price edjueteents. Thue, 
the less dependent the United Stetes ie on OFFC, the 

United Stetee ie to lerge, erretic price changes. leperte from the Middle 
feet siso bring prodless of stebility of supply. belence of peywente, currency 
exchenge rates, and Csited Stetee offloading capacity. 


The Onited Stetes will probebly remein somewhat dependent oe faperted energy 
thie century end, e¢ the 1970's showed, there ere eituetions in the 

Middle feet thet could lead to sejor dieruptions is supply or huge price 

increases. However, the propensity for such enemelies te less thes 

pest, due primeriiy to the following: 


~— Ae @entioned sbewe, the underlying serket etructure for energy hee bee 
sitereéd end demand for of] hese declined @reeticeally. Associated with 
this, OPEC will hewe comeiderable spare cepecity, end price cohesivesess 
will be diffiewit to eeintein. 


~~ All OPEC setions seed to produce of] to finance éevelopeent. The goel of 
weeny OFPC setions is to sexieice ofl's long-tere coetribetion te the 


netional econeey rether then to eexieice short-tere profite. If rewene 
falle below «@ certain lewel where OFPPC nettions ere cot reslising on 
acceptable income, domestic Censions aay ensue. 


~- The OPEC econceies, eepectally Seudi Arebie’s, ere aore taterdependent 
with the Weet then previowsly. The OPEC hee feweeted tetereet and 
financial reserves in the Veet, importe « lerge emownt of goods from the 
Veet, end bee ite of] prices tied te Weeters currency-erchenge rates. 


ere et record levels. 
The OPEC's output end pricing etructure elec will depend os ite belenciag of: 
-- fetere ve. present proceeds; 
-- benefite ve. coset of rapid sedernizetion; and 
~~ @ieetpline ie the serket we. the politics] emit of OPEC. 


The primery heeeré Co the seterel eaviroment of imeressed of] teperte te the 
possibility of off eplile, which can result from sccidentel élecherge, tetee- 
tlonel dliecherge, end tener casualties. Tetentionel dlecherges would result 
largely from uncontrolied unbellesting of tankers. The effects of chronic, 
lew-lewel pollution ere lergely unknown. The worléwide-tenker caeusity 
enslyeie indicetes thet, owerell, of ineignificent emewet of the totel volume 
of transported o11 ie epilled @ue Co tanker eccidents. fowever, « single 
incident such as the breakup of the Torrey Canyon tm 196) or the Amoco Codis 
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APPENDIX H 


FATES AND EFFECTS OF EXPLORATORY PHASE DRILLING DISCHARGES 
IN THE NAVARIN PLANNING AREA, 
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Section 403(c) of the The egency therefore offered to be, and 
wee sccepted as, « coopereting ia the deve of the 
eis. The Winersic Management Sarvies 110%) ef the 8. Department 
of the interior (001) requested thet EPA provide on appendix 
present ing tne fete of len-phase de] ibereteo discharges. and 
the effecte of these @m receiving weter quality and 
Bieiegicel populietioens 

QCOPR OF EVALUATION 


The proposed Sale 107 contains $,036 biccks encompeseing ii ¢ 
hectares (28 sillion ecres) bordering on 
pot mae en 1847 convention line. The blocks thet 


Levrence telend and the Pribile® tsiende are $7 

}, feapectively, te the east 
of the Lessee Sale area. Weter depths of the Lease Sale ares range 
from approximately 70 te 2,400 setere (230 te 7,474 feet} although 
the eree between 100 and 240 setere (328-800 feet) is of major 
— for petroleus exploration (EPA, 1964, p. 3, Deis, 1984, 


Severin Gasin wili 
yay | S00 tonnes (640 tone) of aud solids and will 
and 


Gelinestion velie ere generally 3,100 seters (10,000 feet) deep 
and take two te five sonthe te drill end test (DOI, 1965, p. 60). 


The firet ecenaric ie for exploration only, which eesuses that 
exploration ectivities will cccur but economically recoverable 
hy@rocerbone will not be discovered. A total of six exploration 
welle ere projected, drilled between 1990-199) and produc oe 
tetel of 3,480 tonnes (3,636 tons) of er euds end 5,500 
tonnes (6,150 tone) of cuttings (Table i). Oriliing te expected 
to be Gone by sesnicubsersibiec. Expioretion éuring the winter 
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Sovth of the isiend provide overwintering hebitet for clésquew end 


Coamer end ting ei¢gere. The isiend’«s locetion 5) tilosetere (20 
siles) free the present judges their being greetiy 
effectes by OCS expleretory Grilling élecherges 

Tt te Gifficelt te considéer perticuler perts of the lesse- 


The ¢ietribution of Benthic species in the Bering See hes beer 


in three expeditions by Seisen (1963). Peder et «i. 
(2901), em@ Stoter (1961). Peder ot oi. (1981) identified three 
relatively @ietinct groupe (Figure 11). Group A’ with 132 epecieos 


et Gepthe 100-200 aetere (330-660 feet); the 


coneuping eeecter Clanediecus clLiapatus. Group 8 with 101 species 
cccvrreé between the sese Gepthe; the cies eaii.cals 
wee Gominernt in cumbers end the Getritei- br ittie-eter 
}—__ 5 ER Group ©. comprises of 46 sapecics, 
occurred 61-103 aetere (267-3460 feet), end hed the lowest 
Gensity ond bicmsce. It wee Gomineted, beth in teres of bicesss 
ond dene. = Oy So Capnete-sonsian colvmoste Gecamtalle enatianss 
ont the © Tver ~y Ange epecies ere not 
wniferviy é¢ietsisuteds cous important epecies such se Geepiy 
burrowing Bivelvee were underrepresented. geners) com lusione cen 
be Grow. Tiret. infewnel epecios richness and bicesss ere 
Teletively higm om the owter f ent clepe, end low on the inner 


currest é@irection end we wes 
the envirbvmestei veriable soet ly with the 
@ietribetion of btenthoe over the by 


Spifeunst invertebretes such «6 gastropods, suphipeds, 
Gecepode, setercids, end echinciés ere important components of the 
benthic community. Seny ere bey prey species or heave potentici 
Commercial velve. Tenner crabe ere potential commercie! resources 
in the generel sree of the Severin Basin et Gepthe of 40-100 setere 
(230-390 feet) end greeter (Lewbel, 1963). Goth epecios appear to 
sigrete for apewning, eithough ne epecific epewning erese ere tnown 
in the Bering See end it le not known if there ie « sigretion route 
through the Bewerin Reein. 

The benthoe hee on iaportent role in ecosystes éynesice both 


oe ietere for swtrient recycling ené es iaportent prey for 
higher levele, end come epecics ere harvested commercially. 
noted) Tener crab Gowever, the benthic comunity 
sensitive te éietertence, end commumity structure end function cen 
a ES GS Gielmelly Si cee of 
SPrecTs OF WASTE DI SchARCES 

The Hetionel Reecerch Council (WRC) (196), p. 105) and EPA 
(1904, p. B19) hewe eummericed the work of Petreseucio (1981), 
Wert (1901), end Srendeme ot o1. (1900), identi the potenrtiel 
Getrigentel benthic tapecte of Giecherged Grilling fivide end 


cuttings in low-energy cevironmente ee: 
5) _pmhyelce! emethering of benthic epifeune ent infeune; 


2) intre@ection of cubetences which aey heve negetive 
effects «pen aeteboiicn, teslth, tehevier, oF 
reprodective capebility of benthic epecies; end 


erro 
eottionant of benthic lervee. 


The of berta>ic orgenioms te euother le @ function 
of severe! ing fectore, including the of covering 
seteriel, the teriel tise, teaperetere, anf the difference in 
a iggy - 2 the aeteriel rel:Aive te the neturel sedisent (Seurer 
ot e#1., 0 » ere). 


studios in the burrowing limitetions of 1¢ bivelves show thet 


consitive te barter, site erition! opens seiny tcemtieetere (2-3 


inches) (Aruetrene, 1969) ent 2 centioeters (1 inch) (Seerer ot 
ei., 0980), Preepectively. arth ore sere sobile ther 
bivelves; the orem ie the eeet sensitive te terial of 
Ghree epectoe etedied (Cheng end Levings, 1976, p. 609; Meurer et 


el., 1981, p. 316), being unable to emerge through 20 centineters 2 tuel ofl) and biccides as two of the sost toxic constituents 
(9 inches) of deposit. oa 


The ssjority of cuttings will be deposited in the vicinity of of diesel oil and limited the tonicity of drilling suds. 
the well site, smothering the resident bictsa. Orilling suds will The toxicity of new Grilling-eud edditives gust be tested and pass 
Be dispersed over « wider «res. only st water @ toxicity based criterion pricer to their discharge. 
likely to be drilled in (greeter than 70 meters (230 feet)}), the 
GOC acdel predicts « esxime mud of 0.5 centimeter (0.2 Serius is also of concern since it hes been shown to adversely 
inch) in weter currents of 10 centineters per second (0.2 knots), affect scoae benthic invertebrate egecies in laboratory experinents 
end 0.7? centimeter (6.3 inch) in weter currents of 2 cent (Tegets ot ol., 1980, p. 647). At one well site, however, berius 
per second (0.04 Knots) (Figures 6, 7). These projected depths are was not believed te impect abundsnce end distribution of benthic 
wnlikeiy to affect the benthos. invertebrates, even though it was detected in invertebrate t issues 

(Mariani ot el., 1960, pp. 438-439; Memsie et al., 1980, pp. Sii- 

A worst case scenario for i centimeter (0.4 inch) unifors $12). Likewise, bariue is nct believed likely to 
Geposition of oil muds and cuttings discharged over the six years invertebrates in the Severin Basia. 
ef exploration is presented. Scenaric eseunes six wells are 
@ililed, — ag - Byes cubic seters (4,064 cubic yards) of Genersliy, the enimale tested in laboratory bicaessay studies 
@rilling suds. would cover 31 hectares (77 acres) to « have « remarkably high telerance te whole Grilling suds (EPA, 1964, 
wniform depth of one centiaster (0.4 inch). Scrmario 2 assumes 16 Table F-1). Geck emriap iarvee hed the lowest LCSO (lethei 
wells are Grilled, discharging §,318 cubic seters (10,890 cubic concentration for $0 percent of the test organiems) of any Alaskan 
yards) of Grilling suds. This would cover 63 hectares (206 acres) orgeniens tested in an unmmized whole aud (LOSS of 600 pps) (Caris 
te e unifors of 1 centimeter (0.4 inch). Scenario } assunes and Rice, 1964). This value, however, came from tests which used 
$7 welle are drilied, discharging 29,634 cubic meters (38,795 cubic Cook Inlet gud; there is reason to believe this aud was forsulsted 
yerds) of Grilling wads. This would cover 296 hecteres (7}1 acres) with component conteining hexavalent chropium (Mulse, pers. 
to s uniform depth of one centiaster (0.4 inch). These areas are coms.), which is highly texzic te marine life. The component is no 
negligible compared to the total Lease Sele area of 110.4 sililion longer formuleted with hexevelent chrosius, end the 600 ppe LCS0 
hectares (28 sillion e«cres) . is not considered representative of the suds that vould 

be 


Alteration of Sediment Characteristics 


Biceccusulet ica 
Alteration of sedisent characteristics is expected to effect 
the benthos sore subtly than saother and over larger sreas Seevy aeetels can be highly persistent in the environment and 
(Measie et al., 1980). Renzie et «al. (1960) noted reduced in orgenions. Since « varicty of setels exist in Grilling wud, the 
abundances ychectes, nogerms, soliluscs, and crustecesns potential for aetele tc biceccumslete in serine orgeniems and to 
=p to 370 meters (1,200 feet) from « well site in a low-energy sid- Diceegnify through food webs, possibly lesding toe san, are of 
Atlantic OCS site 120 meters (390 feet) of water. The authors concern . Geathic orgenisas «re particularly susciytible to 
could not attribute the populetion depressions to any one factor, biceccumuletion of aetale since they live on and in driliing-eud 
but instesd suggested four possible sechaniems: fish and large Geposits. Mercury, cadmius, end barium ere of sost csacenrn due 
epibenthic invertebrates attracted to the drilling sres reduced either te texicity «~é propensity te biceccumulate ar 14 ie 
benthic populetions through predation; mobile crustaceans emigrated possibility of exposure st high concentreticns. Andervor ut 2). 
tros the discharge eres; sitered sedisent composition sedversely (1987, - 274-278) report thet serine species have denww?): «i7d 
effected feeding en’ survivel of some benthic species; and sitered littlo Chesesmmeletion tren te sedizentes contasinatar with 
sediment composition inhibited larval recruitment. The initiel heavy setals, with the except of sercury, cedmius, end capper 
impact sone was recolonized and commenced recovery within a year 
of cessation of Grilling-eud discharge. Mercury, ome of the few setals to bicmegnify (increase in 
ion up trophic levels) asy be in excess of 10 parte per 
Toxicity Billion in some Grilling aude. Concentrations of sercury in ocean 
ood Tenge froe <10 to 2,000 parts per billion with « sean of 
Boughton et ai. (1980, PP. 1018-1019) identified 100 parte per billion (D’itri, 1973, p. 12). Although sercury 
lignoeulfonates and caustic soda (sodium hydroxide), through an Giechargea in Grilling suds it iitgely inorganic and not 
effect on pl, as the sost acutely toxic components of water-based Dicevaileblie, virtually any aircury compound may become « 
Grilling fluids. The WRC (198), p. 2) identified diesel fuel (Ho. Diceccuguletion haserd for organisas +)~ce becterie common to sost 
$i $2 
neturel weters are capable of biceethyleting the setel (Callahan CoscLus ious 
ot el., 1979, p. 14-18). Senthic organiess have been found to 
biocencentrete sercury from 0.01 to 0.57 times that of sedisen’ The benthic community is seth prey for and includes 
concentrations (O'Conner and Rachlin, 1962, p. 665), eithough other Commercially important epscies. The community is affected by 
euthors found no evigence for bicconcentret (Weft et al., 1978, exploretory Grilling ectivities by smothering, potentiel for 
- 204-206). During exploretory Grilling in waters with edequete Diceccumuletion of aetele, taic effects of edditives, and changi 
@ilution and dispersion, sessurable upteke of sercury in benthos — i _- - & fe ¥--, The iepect’ of 
ie unlikely. exp Grilling te the sevarin Basin commanity ie expected to 
be sinor beceuse: 
Ca@mius can sccoumulete to high levels in sarine organiems end 
can bicuagnify. Several studies have reported sediment and e et worst case, shout , of 0.003 
ce@eiue concentrations to be correisted; cedsiue percent of the lesse ares) will experience deposition 
fon factors for oysters range froe 0.008 (Atwood et @rester than 1 contineter (0.4 inch) in depth, 
el. 1979, p. 164) te 40 (Neff, et el. 1978, p. 23) tines that of even coverege of suds throughout six years of Grilling 
sediment. Sowever, other studies heve not supported the velidity ectivity; 
of Diccencentreation fectore and have had conflicting results within 
the eene tests (Crippen et a1., 1960, p. 636; Mariani et al., 1980, o the control of toxic lutante and eetale is effected 
p- 468). by GAT end HEPES offivest lisitetions; 
Serius is considered « chemical of concern due to its high e recolonisation of the éieturbed bottoe is expected within 
concentration in Grilling suds and propensity to settie on the @ year cf cessetic» of Grilling ectivitiecs. 
substrate, although it has low toxicity. Siceccumulation has been 
Geccribed in nonm-Alaskan species. Sarieni et #1. (19860, p. 448) EEQRCTA Off PLANKTONIC COMBEmITIES 
found beriue in benthic jeme to be shout 10 tines that of 
eedimeat concent retions. berium concentrations in the The plenktonic communities fore the first and second trophic 
Grilling aude are 296 parte per siliion ( 3). levels the productive community of the Maverin Basin. in 
eddition to being @ asjor ion the food bese for pelagic end 
co et al. (1980, pp. 636-669) analysed sediment and Gemereal food webs, phytop ere important because they exert 
@ercury, arsenic, cadmium, lead, and sinc near 6 contrel over nutrient ¢ynasics, and scoplenkton include iervel 
onaced 2 ae ee — ee ee ee 
beathic orgeniens meer the original diecharge site, no Ol sTRI BUTION 
indicetione of significant biceccumulation for any of the other 
wetele. Sowever, the wud discharged hed sercury ievels far in Two groupe of phytopianktoa are recognised in the eastern 
encess of those which EPA Region 10 would approve for discharge a os = lankten consisting of distoes end 
under current UPDES persits. ft lates, and ice-sigse. enmual cycle of primary production 
be, th the development of an sigal community on the underside 
SENTHIC-COMRMITY BBCOVERY of the ice, followed by « blcos st the ené « leter spring 
snsetes oe entane _ cuttings blocs in apen water. The —~ 4 — eccourts for 65 
after Gepos ition, nq suds perhaps of the puctiv da, 1964, p. %4) 
will be by tides and wind-driven currents. Senthic — Pay Cy C ° 
communities will recolonize the area, although the pioneer species Primary production of the epontic (under-ice) elgee is low (15 
may not be the same a6 those lcet. With tise, the pre-existing milligrams carbon per equere seter per Gay), sithough thece oogne 
community will probably recover. Menzie et #1. (1960) suggest thet provide en iaportant source of concentrated food end an inoculus 
benthic communities within the initial impact sone are recolonized fer the epr blooe es the ice retreate. Tre rire blece ise 
eané commence recovery within « yeer following cessation of Gomineted by Gietome which can reach pezeletions of 16 celle per 
a . The potential for biceccumulation of setais remains cubic sxter, Sighber then any eres in the Bering See. Up to 227 
(Crippen et o1., 1960, pp. 636-669), although the discharge of silliqrame carbon por equere seter per day tc fixed (Horner, 158i, 
toxic pollutants can be reculseted through the HPOES persit. Pp. 124). The copen-weter blocs is compoecd sainiy of fiegelistes 
end dinofiegetiates, « species shift possibly etiributebice te 
qresing pressure (Goering und Iverson, 1981, p. 941-943). Aversge 
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Theo possibie izpects of driliing-eud discherqece cm marine 


pmytoplenktos include: 
e 
e 
to 
° 


ion or incresced mortality due 


1 tesic effects of biocides; and 
etisuletion of primary production by trace nutriantc in 


the discharge. 
The poesibie impacts of drilling-sud discharges upon nerine 


scoplankteon inc! ude: 


Gecreased priasry productivity due to light reduction end 
increseeé turbidity; 

Gecroased primary pre@uction or incressed sortality due 
te acute of sublethal toxic effects cf trece-setais: 


growth, eslterod behavior, or increased 
Chronic effects of tozic 


Bertelity due to ecute or 
weteriais in the aude; 


exploretory well drilling. 


on the sarine sigee 
of Grilling suds on cell 


interference with feeding or respiratory activity due to 

indirect «nhancesent or inhibition of sooplenkton 

popuistions resulting froe impects on phytoplankton. 
ects 


increseed suspended-sclidsa concentration; and 
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toxicity effecte of Cisecherged Grilling aude ene 


p. C-7). 
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gude ere diecherged, which would 
Scenario 2 seseumes 6,318 cubic 


$7 


Scenario 1 seseumes 3,119 cubic eeters 


a 


worst case escenario for one siliiseter (0.04 inch) unifors 
Geposition of a1] suds and cuttings diecherged over the six years 


(4,984 cubic yerds) of Grilling 
cever 110 hectares (770 scree). 


L 


ke @ relatively sinor concera given the wide foraging range of fish 
(BPA, 1964, p. C-10). 


Bffects on Pood Supply 
Diepossal of aud and cuttings could indirectly effect fish by 


bry eaten J reégucing their food supplies in the vicinity of 
érili rigs. Benthos usy be adversely affected by direct 
emother decreased 


° in eedisent grain-size, and/or e rete 
ef recolonization by lervel forms. Alternatively, the d 
eaterisis ssy provide new habi and benthic 
production. 
SRTECTA Of BABINE BAMBALS 


Over 2° wanes) jes, protected under the Marine HMasmel 
Protection Act of 1972, occur within the Heverin Basin Lease Sale 
erea. These include 14 whale species, the Gell porpoise, five seal 
epecies, the Steller ees lion, valrus, end posesibiy the poler bear. 


The spatial and tempore) distributions of sarine saneals are 
infivenced by environmental fectors, including seasonal ice, 
aveilebility of prey, and water depth. 


The dominant serine semesi in the ilesse-sale srea is the 
northern fur seel. In contrast to other sesie, fur seals are 
generally found offshore (Caikine et e1., 1975, p. 2). The shelf- 
Break end cuter continentel sheif sre iaportent to fur sesis as 
foreging end sigretion aress (Lewbel. 196); Sraehem et a1., 1982, 
Pp. 38). The sesle dive to 190 seters (620 feet) in purevit of fish 
(pollock end capiin) and squid (U. S&S. Fieh ond Wildlife Service, 


bo 


Figure 12. Marine Mammal Haulouts and Seabird Colonies. 
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1968, p. II-38). Ice-asscociated pinnipeds such as the spotted 
sesl, the ribbon seal, and the Pacific wairus frequent the lease- 
sele area when ice is present. Polar bears sigrate south in 
winter, historically reaching St. Matthew Island (before 1900). but 
now the southern boundary appears to be St. Lawrence Island 
(Lewbei, 1983, p. 43). 


Major winter and summer concentrations of welrus occur in the 
lease-sale area and on St. Metthew Islend (Pigure 12). The Pacific 
walrus population, whose productivity is low, has been lowered 
further by « high rate of fetal sbortion. This is possibly 


Sell porpoises end sinke, killer, and beluge whales are the 
major cetaceans frequenting the lease-sale ares. 
Dall porpoise and sinke end killer whales are year-round residents 
of the ares, whereas beluge whales are likely to be present only 
@uring ice-cover (Sreham et 4]1., 1962, p. 59). Minke and beluge 
wheles primsrily coneume fishes, equid, and 

the porpoise feeds on cephalopods and 
l., 1982, pp. 65, 67). Some sinke wheles calve in the Saverin 
Basin ares (Lewbel, 1963, p. 39). 


met te the Bering Streit, few bowhesd ressin 
ing Sea beyond early May (Lewbel, 1983, p. 35). 


Mele epers whales sigrate slong the Aleutian Island Chain and 


Continents) shelf. Mumpbecke are widely distributed in the Bering 
Sea in the summer sonths. They feed predosinately in the vest 


Bering Sea neer Cape Maverin (U.8.8.R.), north of St. Lawrence 
Telené, end meer the Pribilof Ielendse. Fin whelee ere siso summer 
visitore, sigraeting through feeding in St. George, Horton, and 
Rope Gesine (Lewbel, 1963, p. 17). 


Grey Whele end Pecific welrue are benthic feeders, and they 
Gieturd huge areas of sediment in searching for - Grey whale 
foreging ectivity wee examined in an intensive north of st. 
Lavrence Islend, « whale population of 16,000 enimele dicturbed 
120,000 hectares (296,000 scres) in one feeding season, excavating 
pite 0.1-0.4 meters (0.3-1.3 feet) deep. Since they feed on 
aie in cleyey eubetrete, eboet 172 sillion tonnes (198 


Exposure to Diechargee 


Merine sammele ere large end sobile, end, in some cases, only 
sigrete through the leese-sale eres. Orilling noise and humen 
ectivity ie expected wy! Bost seamel epeciecs et « distance end, 

+ @wey free 


| 


heute ené chronic toxicity levels fer é4rilli wuds and 
ar have not been deterpined eerino seamele. 
of Grilling gud is generally iow, however, and it is unlikely thet 
i in contact diechkarge 


@irect ecute or chronic texic effects on serine 
senmels ere judged to be unlikely. 


Bioeccusy let ion 


Little is Known cencerning setel cencentration in Alesken 
merine semmsis, eithough sercury concentrations in beluge whale 


P 62 
G ae 
fw BE 


Senthic feeders ere sost likely to biceccusulate astais froe 


i 
t 


would resuspend enserobic suds with « high of 
@isscilved metals suck as the highly toxic sethy!) sercury » 
the aajor feeding areas are north of St. Lawrence Isiand, and few 
are expected to feed epong drilling-sud depositions in the Mavarin 
Sesia (U. 6. Pieb and Wildlife Service, 1968, p. 11-48). 
Bammeis feeding on fish ond plankton ere iess likely to 
eccumulete setals than those feeding on benthic spec 
animale im the water columm ore iess iikely to be exposed to 
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cuttings discharges during 
judged not to Be « significant concern 
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the relatively lisited volume of the wastes discharged; 
the limited number of exploratory veils; 


the lisited eresl extent of elevated heavy setal 
concentrations in the vweter-columm end sedisents; and 


8 the sobility of sammsais which allows selection of food 

from « variety of uncontasinated es vell es contaminated 
lecetions. 

Gffects on Pood Supply 


Cispossl of wud and cuttings could indirectly affect sarine 
reducing benthic populations serving es food. The 


siso impect « nuaber of these species, particularily those with 
Genereal eggs, shouid discharge coincide with spewning. The degree 
of impact depends on nusber end lccation of wells in Sale i107. 


eo 


data concerning the ecute toxicity of drilling oud 
= — exposed directly 
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foreg fehore (e.¢g., nonbreadi lle, eurree) say obtain some 
“anes Sa cuntuninated prey. birds ere likely to forege in 
inated areas, but it is not 


of birde and soet prey especies. 
only if the Grilling wee to effect large portions of sejor feeding 
erees for extended periods of tise. 
Effects on Pood-Supply 

A number of bird epecies feed on fish and invertebrates. Bird 
populations could be reduced if their prey were significantly 
reduced in quantity or were uneveilable to predation due to 
increased turbidity. 


Two #82 bird groupe thet ere known to heave hed poor 
reproductive success in recent yeere are the kittiwakes and the 
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- diecharge of Grilling sud and cuttings during exploratory 
Grilling is unlikely to ceuse any significant reduction in serine 
sensel food supplies, given the small number and size of the ereas 
where prey species could be reduced, compared to the tote! arcu of 
eveileble food suppiy. 


The westerm Bering Sea is « sajor habitet for sarine birds. 
Conservetive popuietion estimates range from 34-46 sillion birds 
in the sunmer and 28-40 sillion in the winter (Hunt et al. 1981, 


on the Pribilef, St. Matthew (Figure 12), and St. Lawrence Islands, 

including two especies (the least suklet and the ed-legged 

kittiwake) thet ere endesic to the Bering See. 
tine 


The shcort-teiled shearveter is abundant spec 
feeding or eupheusiids. squid, and fish over tho continentel shelf, 
roe in eress with weter Gepins of 

° Abundant pelegic species includes ‘fork-tailed stors- 


Severeal features of the Naverin Basin are likely to be 
to seabirds, besed on observetions fros other parts of 
the Gearing Sea. The ehsliow continentel ehelf, the shelf break, 


end the oceen offer « variety of feeding niches, combined vith 
hign plenktonic productivity over the eheif break eessonss 
ce planktonic production. Tre ice front is 


oa (oldequews, eiders, ead Harlequin Gucka) (Jarvele, 1984, p. 


SPPECTS OF WASTE DISCHARGES 
Sxpoewre to Discharge 


Oiecherges are expected to be intermittent and relatively 
brief. Since discharge sectivity is distent from land, esting 


expect 
Serine birds will be directly effected by exposure to the 
@iecharges, since, due to their sobility, they are able to avoid 
stressful regions of the plume during 4i ° 


oe 


murres (Jarvele, 1964, p. 66). The chief prey of both these 
species is velieye lieck, whose letion is heavily effected 
by commerciel fish ° It is wamlikely thet dGischerges froe 
exploretory O11 weil Grilling will significantly sffect pollock 
populations. 


Populations of fish and invertebretee in the water column ere 
not expected to be significantly effected a. —— 
Que to the intermittent neture and rapid dilutica éiepersion 
of dlecharges end the sobility of = So Pood supply for 
birds ie therefore not expected to be ° 


fe = | be uneveilable te seabirds due to increased 
turbidity Ses Grilling aud 41 - Because discharges ere 
intervittent, of short duretion, and dilution and diapersion occur 
rapidly, significant quantities of prey organiesse ere not expected 
to be sede uneveileble to birds. Significant effects on bird 
populations ere, therefore, highly unlikely. 


on en sesessnernt of the sensitivities end 

ibilities of Alesken sarine jeme te Grilling sud end 
Grilling aud , the biological communities in Gale 107 do 
not a". te be et unressonabie risk frome toxicity caused by 
lisi . offehore exploretory-phase Giecherges of Grilling sud. 
However, the potential for significant effects on 01) communities 
increases when large-scale production is considered. 


Overeil, lervee and planktonic ieme ere sost sensitive 
te constituents in the weter column, effecte on the bicte will 
primarily be @ function of dilution and diepersion of the diecheryge 
ince G@ilution is rapid end 


te protect serine life) within 100 setere (336 feet), effects to 
the plenkton bicmese ere to be transient end locelized. 


The benthic community is the sost likely te be affected 
physically an@ texicoicgically because of potential exposure to 
large amounte of Grililing-eud solids. Effects on the benthoe will 
en@ eresl extent of solids 
Since the eres sifected is email, populstion 
Gepresesionse in the benthic comsunity are not expected to have 
serious impecte on marine especies higher up on the trophic web. 


Hetel biceccumuletion by benthic orgaenieons. and subsequent 
biomegnification through the trophic Linke, is of some concern. 
Existing Gate, however, indicete siniael bloeccumuletion of setels 
Guring exploretory Grilling because of the lisited voluses of 
Grilling sude and cuttings diecharged. 
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APPENDIX I 


THE DEPARTMENT OF INTERIOR’S AUTHORITIES, RESPONSIBILITIES, AND 
‘ RESPONSE ACTIONS ASSOCIATED WITH THE T\V EXXON VALDEZ OIL SPILL 


Appendix I 


THE U.S. DEPARTMENT OF THE INTERIOR’S AUTHORITIES, RESPONSIBILITIES, AND 
RESPONSE ACTIONS ASSOCIATED WITH THE T/V EXXON VALDEZ OIL SPILL 


spnety as annenes en ane 2 1989, the 987-foot vessel T/V Exxon Valdez struck Bligh Reef in Prince William Sound, Alaska. 

What followed was the largest oil spill in U.S. history. The resultant oil slick contacted coastlines in Prince William Sound, along the 
Kenai Peninsula, Cook Inlet, and the Shelikof Strait. Experts are assessing the environmental and economic implications of the T/V 
Exxon Valdez oil spill. The job of cleaning up the spill is a continuing process; and, although the initial response proceeded slowly, 
major steps have been taken. 


The very large spill size, the remote location, and the character of the oil all tested spill-preparedness and -response capabilities. 
Government and industry plans, individually and collectively, proved to be wholly insufficient to control an oil spill of the magnitude 
of the T/V Exxon Valdez. Initial industry efforts to get equipment onscene were slow, and, once deployed, the equipment could not 
cope with the spill. 


Authorities and Responsibilities: The U.S. Department of the Interior (USDOI) has four areas of responsibility for oil spills or 
releases of hazardous substances. Two entail response activities, and two are associated with USDOI's role as a trustee for natural 
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act, and the Clean Water Act (CWA) (amendments to 
the Federal Water Pollution Control Act) Section 311. Executive Order (EO) 12580 names the members of and delegates certain 
responsibilities to the National Response Team, of which USDOI is a member. 


Following oil spills or hazardous substance releases, the USDOI--as a member of the National Response Team and 

Response Teams-—provides response assistance along with other Federal agencies in support of the U.S. Coast Guard (U SOG) or the 
Bovlsoamentel Pestection Agoacy (EPA) in the mancor dencsibes in the Feetionsl Contingency Plen and the Regional ¢ Contingency 
Plans. The USDOI's focus in response assistance is based on the full range of the department's jurisdiction and exper:.s:. (The 
USDOI also responds to oil spills or hazardous substance releases on its own lands, in compliance with Superfund provisions for 
Federal facilities.) 


As a trustee for natural resources, the USDOI is authorized to seek compensation for--or restoration of--natural resources under its 
cp Gas Say Se Senn See oy Oe «eo Seen aan. Federal trust responsibilities encompass those 


propery og be —— , held in trust by, appertaining to, or otherwise controlled by the United States. Under 
CERCLA/CWA and 12580, the 1 is a trustee for birds and certain marine mammals (¢.g., walruses, polar bears, 
and sea otters) and for its park, refuge, and Native-allotment lands. Trustee activities may include participating in negotiations with 
potential responsible parties with any other natural resource trustee agency, EPA, USCG, and the Department of Justice to 
agree upon cither compensation for injured natural resources or measures to be taken for the restoration or rehabilitation of injured 
resources. Where injury to natural resources has resulted from the release of oil or hazardous substances, the USDOI is responsible 
for developing regulations that may be used by Federal or State natural resource trustees in assessing damages. Use of these 
regulations is not required, but trustee claims based on these regulations have the force and effect of a “rebuttable presumption" in 
court. 


Specific Responses: Within the USDOI, notification of the T/V Exxon Valdez oil spill was first received by the Alaska Bureau of 
Land Management (BLM) and immediately thereafter by the USDOI's Regional Environmental Officer (REO) in the Alaska Office 
of Environmental Project Review, the USDOI member on the Alaska Regional Response Team (ARRT). The REO's office became 
the central point for coordination of ARRT members in and coordination for USDOI support to the response efforts led 
by the USCG. The Regional Environmental Assistant's (REA) office at the headquarters of the USCG's Federal On-Scene 
Coordinator (OSC) in Valdez became a key coordination point for natural resource-related activities and for USDOI logistical 
support throughout the first few weeks of the spill. 


In addition to the Office of Environmental Project Review, USDOI's response involved five bureaus and the Office of Aircraft 
Services (OAS) on the basis of: (1) land, natural, and cultural resource jurisdiction (Fish and Wildlife Service [PWS], National Park 
Service [NPS], and Bureau of Indian Affairs [BIA]); and (2) expertise and logistical support (BLM, Mincrals Management Service 
[MMS], and OAS). 

* Fish and Wildlife Service: The FWS concentrated its short-term efforts on documenting the numbers, species, and 
locations of migratory birds and sea otters in areas affected or potentially affected by the spill and on documenting effects 
On sea otters and migratory birds and their habitats. The FWS provided resource information throughout the planning of 
cleanup operations, participated in aenal reconnaissance of proposed cleanup sites, and monitored onsite-cleanup operations. 
The FWS also monitored Exxon-funded bird and sea otter rescue and rehabilitation operations and provided personnel and 
logistic support for eagle and sea otter capture. 

’ : The NPS, with the assistance of the Interagency Incident Command Team (ICT), organized and 
supervised documentation of prespill conditions at Kenai Fjords, Katmai, and Lake Clark National Parks and Aniakchak 
National Monument. Activities included water-quality sampling, shoreline-vegetation surveys, cultural-resource surveys, and 
wildlife counts. The NPS documented wildlife effects and provided technical assistance in beach-cleanup operations. The 
NPS personnel worked closely with the USCG to establish priorities for placing oil-containment booms and monitoring 
onsite-cleanup operations. 

* Bureay of Indian Affairs: The BIA provided information to Exxon to ensure that cultural resources were identified and 
protected during shoreline-cleanup operations. 

° Burcay of Land Management: The BLM provided personnel and equipment to the REO's office in Anchorage and the 
REA's office in Valdez and mobilized ICT personnel and equipment to support response activities in the Seward, Kodiak, 
and Homer zones. In addition, BLM provided and deployed remote weather-tracking stations for the National 
Oceanographic and Atmospheric Administration (NOAA) and fuel bladders to support remote acrial and boat operations in 
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Prince William Sound. 
* Office of Aircraft Services: The OAS provided air support to USDOI bureaus and other Federal and State agencies. 


* Minerals Management Service: The MMS initiated the following actions after the T/V Exxon Valdez oil spill: (1) assisted 
other bureaus and agencies during the oil spill, (2) funded studies (including data collection) associated with the spill, and 
(3) worked to improve oil-spill planning and response. 


The Alaska OCS Region of MMS provided personnel assistance to meet other bureau needs during the Exxon Valdez oil spill. For 
example, they provided staff support to the REO during the first 3 weeks of the spill; and regional staff worked on otter capture and 
surveillance, assisted in bird identification and census at the bird mortality centers, and participated on the Resource Assessment 
Team. 


On April 18, 1989, Secretary of the Interior Lujan directed MMS to immediately review current oil-spill-planning and -response 
requirements for OCS oil and gas operations. In response to this directive, the MMS Director organized a task force to evaluate spill 
planning, training, dri'l and inspection requirements, and procedures for each MMS OCS Region. The MMS task force undertook an 
intensive review of MMS regulations and policies to define needed changes in cleanup and oil-spill-containment provisions. 


The Alaska OCS Region initiated two task forces to review current oil-spill- contingency plans (OSCP’s) in relation to MMS 
regulations. The Shell Western Exploration and Production, Inc.'s, Chukchi Sea OSCP and the Amoco Production Company's 
Belcher OSCP were reviewed. Both plans met MMS requirements. 


The Alaska OCS Region implemented a “tabletop” oil-spill-response drill. This response drill is a test for a major spill simulating a 
blowout with a 5,000-barrel-per-day flow. The objective is to walk through the response and to exercise the knowledge of the OSC. 
The MMS completed an exercise with Shell Western at the Burger Prospect in the Chukchi Sea. 


The Alaska OCS Region also made a physical inventory of the oil-spill-response equipment at the oil-spill-response cooperatives. 
This inventory included a physical count to make sure equipment was onsite and to verify the usable condition of the equipment. 
These inventories were conducted at Alaska Clean Seas, at the Cook Inlet Response Organization, and in Canada. 


On Apri 18, 1989, Secretary of the Interior Lujan announced that the USDOI would expand its current research program for 
improving oil-spill-response technology. The funding planned for the program-—-$6 million over a 3-year period--will be evenly shared 
by the American Petroleum Institute. The money will fund research in oil-spill detection, containment, and cleanup technology. 
These activities will be coordinated with other executive branch agencies including the Department of Transportation, EPA, and 
NOAA, as well as other countries, including Canada. 
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APPENDIX J 


THE ALASKA ENVIRONMENTAL STUDIES PROGRAM 


. 


Purpose: The Alaska ESP is unique among ti< various components of the offshore leasing program. About $230 million have been 
way on Alaska-related studies since 1974. 1: is # part of the largest singie-agency, mission-oriented, marine-studics program in the 
Government. The purpose of the stutics program is to establish information needs and impicmeni studies to assist in 
prediction, assessment, and management of potential effects on the human, marine, and coastal environments of the OCS and 
nearshore waters by proposed oil and gas leasing and development. Lease-management decisions are enhanced when current, 
pertinent information is available in a timely manner. To atiain the program data on specific environmental, social, and 
economic concerns arising from offshore icasing are required. The Alaska then monitors selected cffects during and after oil 


ization: The Alaska ESP is in the MMS, Alaska OCS Region's, Leasing and Environment Office located in Anchorage, Alaska. 
It is one of four regional environmental programs responsible for providing information in support of offshore leasing and 
management processes. Other offices cover the Pacific, the Atlantic, and the Gulf of Mexico OCS Regions. 


When the Alaska ESP began in 1974, BLM requested that the National Oceanic and Atmospheric Administration (NOAA) institute a 
marine environmental studies program to provide necessary assessment information in the biological and physical sciences. A Basic 
Agreement between BLM and NOAA provides a framework for administration (by NOAA) of the Outer Continental Sheif 
Environmental Assessment Program (OCSEAP). The current MMS-funded NOAA OCSEAP Program is located in NOAA's 
National Ocean Service Office in Anchorage, Alaska. 


The Social and Economic Studies Program (SESP), a component of the ESP, was established in 1976 because of the unique 
characteristics of Alaska's Native population and the relative isolation and nonindustrial nature of the State of Alaska. Initially, Peat, 
Marwick, Mitchell and Company managed the program under contract. When the Alaska OCS Region took over the management of 
the SESP in 1979, core studies were conducted for frontier planning areas prior to each lease sale. With the evoluti:s of the 
program and the increase in our understanding of the social systems in these areas, the studies have become more focused and 
oriented to specific issues. 


As the Alaska Region's ESP has developed, its increased capabilities in information-gathering and marinc-resource assessment have 
led to direct contracting for certain studies. Management and contracting /unctions for the SESP have been performed in-house 
since FY 1980. Studies of endangered species and the design and implementation of additional monitoring and some 
pollutant-transport studies became an MMS contracting responsibility in FY 1984. 


characteristics of he Alba The initial focus of the ESP was to obtain baseline information on the vast biological resources and physical 
characteristics of the Jain ahaminan ane aa These studies included biological surveys of marine species, 


basic and geologic and sea-ice phenomena. As a broader base of information was established, it 
became Fico es cause URAL Cees ba conan alin Gp euttens cots eraataens end A Unio’ edomnction cont 


In addition, a number of generic studies were initiated on the potential effects of oi! contamination on biological resources, and on 
the probable transport and dispersion of oil that might be spilled in the marine environment. These latter analyses are used to 
predict areas likely to be at greatest risk from possible pollution incidents. As more disciplinary data were collected and analyzed, 
the importance of taking an integrated, interdisciplinary approach by studying complete ecosystems in sensitive areas became 
apparent. 


During this time, the leasing program was maturing. As a number of sales were held and exploration activitics began, the need for 
post-sale studies to monitor the possible effects of oil and gas activities on the environment anJ resources of these arcas was 
recognized. This has been the most recent change in the focus of the Alaska ESP. The program provides information for the 
development of the 5-year leasing schedule, continues to provide information for presale and sale-related decisions, and develops 
monitoring information necessary for post-sale lease management. 


As studies efforts have become more complex, involving integrated, interdisciplinary efforts to study ecosystems and monitor the 
environment, the MMS has initiated planning workshops to gather maximum expertise, assess the status of existing information, 
identify indicator species and missing information, and plan the best possible approach to a study within the constraints of time and 
resources. 


As more data and information on Alaskan resources and environmental mechanisms are coliected by the MMS and other Federal and 
State agencies, brief studics are funded to search and evaluate existing literature and data prior to initiation of a mew site-specific 
ecosystem study. This prevents duplication of effort, and saves valuable resources by focusing study efforts only on the arcas of 
greatest information nced and highest usefulness to MMS decision needs. Such evaluations were conducted as the first phase of 
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Computer-modeling are now used to aid in the assessment of potential oil-spill and other pollutant risks to the 
environment and to key species such as fur seals, sea otters, and endangered whales. Modeling has also been used in the ecosystem 
Studies, especially where extrapolation to other areas seemed warranted. Modeling provides a mechanism for synthesis and 


Contaminant Sources and Effects: These studies were designed to determine the predevelupmcnt distribution and concentration in 
the natural environment of ial contaminants commonly associated with oil and gas development. The nature and magnitude of 
contaminant inputs and disturbances that may accompany exploration and development, such as spilled oil, also are 
studied. 


Endangered Species: The waters offshore Alaska provide habitat to several encangered specics, notably the bowhead whale. In 
recent years much public and governmental aitention in Alaska has been given to the potential effects of oi! and gas exploration and 
production activities on the status and behavior of the bowhead. Studies have concentrated on observations of 

routes, potential feeding areas, and behavior. A unique role of bowhcad study components has been to support scasonal drilling and 


Ce ey rp ee needs. During fall months, information on the status of the bowhcead migration is transmitted 
the field directly 10 MMS regulatory authorities. 


Other studies on endangered species include emphasis on surveys of distribution and abundance of endangered whales, feeding 
ee ee ee Oe ee Se bowhead and grov whales, and feeding gray 

whales to noise sources associated with oil and gas exploration, development and production. Mugraling bowheads 
Seve Gath Cental bs io Edie af tes Olin commons 


There are large numbers of cetaceans and pinnipeds in the Alaska offshore that arc not endangered species. 
include ringed, bearded, and fur seals; beluga whales; walruses; sea otters; and others. The studics program has i 
life history, feeding habits, abundance, and distribution of several important species, as well as of their interaction with oil 
and gas activities. In addition to important studies on manne mammals, studies contracted by or by OCSEAP for MMS have 
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oil and the that oil spills may have on marine habitats and biota. The MMS and the NOAA participated in the Bain 
a Canadian Arctic and investigated the weather’. of spilled oil in open water and in sea ice. 

w for spilled oil in arctic waters have been developed and turbulent dispersion of oil droplets investigated. 


Pollutant Transport; The possibility of oil spills is one of the principal items evaluated as part of an environmental assessment. The 
studies program has continued to simulate hypothetical oil-spill transport in open and ice-covered waters by means of circulation 
moucis. These simulations are key to sale-specific environmental impact statement preparation. Related physical oceanographic 
Stud es have investigated currents, tides, sea-ice motion, and forcing. The results of these studies are used in 

of oil-spill contact for different coastal areas. In addition, a coastal and surf zone transport model for 


prediction of the transport of spilled oil onto and along beaches hay been developed. 


Environmental Geology. The cold climate of the Alaska offshore results in extensive sea ice and permafrost. These conditions pose 
caiiecs hen laciaates teaiion eae which in turn might icad to damage to the habitats of various species. The studies 

shoreline erosion, sand and gravel deposits, geotechnical charactenstics of bottom sediments, shoreline 
Sakatw 0 oh. ice-bottom-sediment interaction, bottom gouging by ice mdges, ice-rdging processes, and--to a lesser degree--manne 
permafrost. The information from these studies is used in defining potential areas of exploration difficulty. 


; During the recent years, ecosystem studies for arcas along the arctic coastline have been undertaken. Several studies in 
the Bering Sea, (i.¢., The Yukon Delta, the North Aleutian Shelf, and the Unimak Pas« area) have pe additional, pertinent 
iafoomatinn. These studies and the NSF-funded Inner Shelf Transfer and Recycling program (ISHITTAR) and the Bering Strait/Hope 
Basin habitat characterization study have further delineated Bernng sea processes and dynamics. 


Since 1981, the MMS, Alaska OCS Region has performed monitoring studics initiated as part of acrial 
surveys and behavioral studies of bowhead whales. Since 1983, the Alaska Region has developed additional targeted-monitoring 
programs. The goal of the program is to test hypotheses regarding long-term change in sediments and lower-trophic-level organisms. 
This and other targeted-study efforts, are expected to provide the basic framework by which the Alaska Region will meet monitoring 
needs under the OCSLAA. In pursuance of this goal, a long-term study was initiated to collect and curate marine mammal tissue for 


contaminant companson. 
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can eed de wt A at the urging of the State of Alaska and with recognition by the USDOI that the societies of rural Alaska 
vulnerable to the influences of western industnal development. Social and economic studies are also mandated by 
Section 20 of the OCBLAA, which lactedes monhtocieg of the humen cavisament. Social and economic studies have now been 
completed for nearly every coastal region of the State, and the program is turning to more ific studies of topical issues (ic., 
subsistence, evaluation of arctic and subarctic offshore technologies, and specific effects of oil and gas activities). The 
ral process followed in all SESP evaluations is based on a comparative analysis of hypothetical changes likely to occur at the 
State, or local level. As a rule, the methods used to forecast, analyze, and monitor potential changes at the local level vary 
from those used to evaluate regional and State-level changes. At the local level, offshore activities are most likely to have a physical 
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presence and, therefore, a more direct effect on human activities. In light of these potential effects of offshore activities on 
infrastructure, community services and facilities, and social stability, the local-level analyses look at the effects on the socioeconomic 
characteristics of the communities and the sociocultural characteristics of the people likely to be affected. At the regional and State 
level—where effects are likely to be indirect—cumulative, incremental effects of all prior lease sales form the context for evaluating 
effects on the subject lease sale. 


The analyses of these effects appear in Section IV. Social effects that may be attributed to the environmental consequences of OCS 
development are the subject of several economic and sociocultural studies conducted for this lease sale and the earlier Sale 83. 
Among these studies are: the Bering Sea Commercial Fishing Industry Study, the Evaluation of Bering Sea Crude Oil Transportation 
Systems Study, the Description of Socioeconomic and Sociocultural Systems of the Aleutian-Pribilof Islands Region, and the Village 
Economics in Rural Alaska Study. 


Past Studies in the Navarin Basin 


Prior to the first Navarin Basin lease sale—Sale 83 in 1984—information on this large, mid-Bering Sea planning arca was scarce. Most 
of the available data were historic, fisheries management information, and sporadic data obtained from transiting vessels. Early study 
efforts were to analyze historic data, abstract from this data what was pertinent, and design additional studics to supplement the 
database. Historical data specific to the Navarin basin usually concerned fisheries management data, whaling information on 
endangered and other whales, marine mammal and bird distribution and abundance, sea-ice distribution and scasonality, and 
occasional physical oceanographic data. Data from the NSF-funded PROBES (ecosystem processes) and MIZEX (ice-edge processes) 
also contributed to the Navarin Basin database. 


To acquire additional information for the OCS oil and gas leasing program, the Government funded studies specific to the Navarin 
Basin and these included: a seafloor hazard and surficial geology survey, an endangered whale acrial survey, a Bering Sea-wide 
circulation model to be used in tracking hypothetical oil spills; obtaining data on late winter/early spring seal, sea lion, walrus, and 
beluga whale usage in the Navarin Basin; development of a climatic atlas; studies that model the probabilities of marine mammals, 
including endangered whales encountering an oil spill; and publishing a Bering Sea book. 


Many of the OCS-funded studies are not specific to a particular planning area and are applicable to other arcas. These studics 
included generic studies, studies in adjacent planning areas which can apply, and often studies involving specics migrations. These 
Studies include: laboratory studies on the effects of weathered hydrocarbons on various species and their life-cycle stages; oil 
weathering in the presence of ice and sediments; the effects of OCS activities on marine mammal and bird behavior, and some of the 
information on sea-ice morphology and dynamics in the Arctic and the Norton Basin which could be applied to the Navarin Basin. 
As part of the ESP process, small workshops on various topics and Information Transfer Mectings ([TM's) focusing on regional 
Study results have been held to assist the lease sale process, EIS authors, and inform various government, industry, and interested 
citizenry On current issues. 
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Recent studies’ efforts in the Navarin Basin include: a major oceanographic survey to determine along-shelf circulation and possible 
cross-shelf, water-mass transfer and interaction with shelf water, development of a more sophisticated oil-trajectory model; an isotope 
nalysis of bowhead whale food and tissues; continuing remote-sensing analysis and archiving of essential sea-ice dynamics and 
distribution; and application of remote-sensing methods in tracking cetaceans. The ISHTAR program, mentioned earlier, also will 
contribute significantly toward understanding Bering Sea shelf and slope trophic energetics and nutrient production and transfer. 


Social and economic studies underway include the Social Indicators Monitoring Study and a study of the subsistence characteristics of 
the communities in the Bristol Bay. 


Technology Assessment and Research Progran (TA&RP) 


In addition to the ESP, the MMS has funded or contributed toward approximately 140 studics being conducted under the TA&RP. 
Many of these studies, which focus on arctic engineering technology, are joint Federal Government/industry efforts. The information 
obtained by these joint projects is often proprietary, except for that portion of the research that is conducted in Government 
facilities. Proprictary results from many of these joint studies will be made available to the public 2 to 5 years after completion of a 
given TA&RP project (see the Navarin Basin Environmental Studies list that follows this discussion). 
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Prior to the first lease sale in any OCS area such as the Navarin Basin, a synthesis meeting is held to integrate multidisciplinary 
Studies results from individual projects into a comprehensive picture of a particular planning area. Synthesis participants include 
scientists working under ESP contracts; MMS, NOAA, and other Federal-agency staffs; State of Alaska personnel; and representatives 
from the oil and gas industry, Alaska Native organizations, and other special interest groups. During the meeting, participants 
discuss the most current information available and consider the potential effects of oil and gas development on the human, biological, 
and physical environments associated with the planning area. Information needs that are identified during these mectings aid in 
future studies planning. The syathesis meetings provide EIS authors with the opportunity to directly discuss and exchange views with 
scientists and other participating personnel on pertinent issues and potential effects of leasing decisions. 


The Navarin Basin Synthesis Meeting, held in October 1982, resulted in publication entitled The Navarin Basin Environment and 
Possible Consequences of Planned Offshore Oil and Gas Development (Sale 83) (1984). 
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Navarin Basin Environmental Studies 
October 1990 


NOAA/OCSEAP Environmental Studies (Completed) 


Assessment of Potential Interaction of Micro-Organisms and Pollutants Resulting from Petroicum Development on the Outer 
Continental Shelf of Alaska, University of Louisville, Atlas, R., Research Unit No. 29, 1982. 


Analysis of Marine Mammal Remote Sensing Data, Johns Hopkins University, Ray, G. and Wartzok, D., Research Unit No. 34, 1976. 
Trace Hydrocarbon Analysis in Previously Studied Matrices and Methods Development for (a) Trace HC Analysis in Sea Ice and at 
the Sea Ice/Water Interface and (b) Analysis of Individual High Molecular Weight Aromatic HC, National Bureau of Standards, 
Cheslor, S., Research Unit No. 43, 1980. 


Environmental Assessment of Alaskan Waters - Trace Element Methodology - Inorganic Elements, National Bureau of Standards, 
LaFleur, P., Research Unit No. 47, 1977. 


An Annotated Bibliography on Non-Salmonid Pelagic Fishes of the Gulf of Alaska and Eastern Bering Seca, NOAA/Northwest 
Fisheries Center, Pereyra, W. and Nelson, M., Research Unit No. 64, 1976. 


Baseline Characterization of Marine Mammals, NOAA/National Marine Fisheries Service, Fiscus, C. and Braham, H., Research Unit 
No. 67, 1977, 1978. 


Migration, Distribution, and Abundance of Bowhead and Beluga Whales, NOAA/National Marine Fisheries Service, Fiscus, C. and 
Braham, H., Research Unit No. 69, 1981. 


Effects of Oiling on Marine Mammals, VIN Oregon Inc., Kooyman, G., Research Unit No. 71, 1976, 1981. 

Effects of Petroleum Hydrocarbons on Alaskan Aquatic Organisms--A Comprehensive Review of all Oil-Effects Research on Alaskan 
Fish and Vertebrates Conducted by the Auke Bay Laboratories, Rice, S. and Karinen, J.. NOAA/National Marine Fisheries Service, 
Research Unit No. 72, 1979 to 1983. 


Sublethal Effects of Petroleum Hydrocarbons and Trace Metals, Including Biotransformation, as Reflected by Morphological, 
Chemiczi, Physiological, and Behavioral Indices, NOAA/National Marine Fisheries Service, Malins, D., Research Unit No. 73, 1982. 


Assessment of Available Literature: Oil Pollutants Effects on Subarctic and Arctic Biota, NOAA/National Marine Fisheries Service, 
Stansby, M., Malins, D. and Piskur, F., Research Unit No. 75, 1978. 


Pelagic Distribution and Assessment of Oil Spill Risk to Birds, University of California-Irvine, Hunt, G., Research Unit No. 83, 1981 
to 1984. 


Interaction of Oil With Sea Ice in the Beaufort Sea, University of Washington, Martin, S., Research Unit No. 87, 1982. 


Effects of Petroleum Exposure on the Breeding and Ecology of the Gulf of Alaska Herring Gull, Gull Group Larus argentatus and 
Larus glauescens, Johns Hopkins University, Bang, F. and Patten S., Research Unit No. 96, 1979. 


Acute Toxicity-Pacific Herring Roe-Gulf of Alaska, University of Alaska, Smith, R., Research Unit No. 123, 1977. Bascline Studies of 
Demersal Resources of the Eastern Bering Sea, Norton Sound and Southeast Chukchi Sea, NOAA/Nationai Marine Fisheries Service, 
Pereyra, W. and Dunn, J., Research Unit No. 175, 1976, 1979. 


Acute and Chronic Toxicity of Seawater Extract of Alaska Crude Oil to Zoea of Dungeness Crab, Oregon State University, Coldwell, 
R., Research Unit No. 183, 1976. 


Morbidity and Mortality of Key Marine Mammai Species, University of Alaska, Fay, F., Research Unit No. 194, 1981. 


Distribution, Abundance, and Feeding Ecology of Birds Associated with Sea Ice, Point Reyes Bird Observatory, West, G. and Divoky, 
G., Research Unit No. 196, 1982, 1987, 1990. 


An Aerial Census of Spotted Seals, Phoca vitulina largha, Alaska Department of Fish and Game, Burns, J., Research Unit No. 231, 
1976. 


Trophic Relationships Among Ice Inhabiting Phocid Seals and Functionally Related Marine Mammals in the Arctic, Alaska 
Department of Fish and Game, Lowry, L. Frost, K., Kelly, B. and Burns J., Research Unit No. 232, 1979, 1980, 1981, 1986, 1989. 


Relationships of Marine Mammal Distributions, Densities, and Activities to Sea Ice Conditions, Alaska Department of Fish and 
Game and the University of Alaska, Burns, J., Fay, F. and Shapiro, L., Research Unit No. 248, 1981. 


Morphology of Beaufort, Chukchi, and Bering Seas Nearshore Ice Conditions By Means of Satellite and Acrial Remote Sensing, 
University of Alaska, Stringer, W., Research Unit No. 257, 1979. 


Operations of an Alaskan Facility for Application of Remote Sensing Data to OCS Studies, University of Alaska, Stringer W., 
Research Unit No. 267, 1973 through 1983. 


Hydrocarbons: Natural Distribution and Dynamics on the Alaskan Outer Continental Shelf, University of Alaska, Shaw, D., Research 
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Unit No. 275, 1981. 


Microbial Release of Soluble Trace Metals From Oil-Impacted Sediments, University of Alaska, Barsdate, R., Research Unit No. 278, 
1976. 


The Distribution, Abundance, Diversity and Productivity of Benthic Organisms in the Gulf of Alaska, Bering Sea and Chukchi Sea, 
University of Alaska, Feder, H., Research Unit No. 281, 1977, 1978. 


Summarization of Existing Literature and Unpublished Data on the Distribution, Abundance and Productivity of Benthic Organisms 
of the Gulf of Alaska and Bering and Chukchi Seas, University of Alaska, Feder, H., Research Unit No. 282, 1977. 


tion of Illustrated Keys to Skeletal Remains and Otoliths of Forage Fish, University of Alaska, Morrow, J., Research Unit No. 
285/318, 1976, 1977. 


Historical and Statistical Oceanographic Data Analysis and Ship of Opportunity Program, University of Alaska, Muench, R., Research 
Unit No. 307, 1978. 


Determine the Frequency and Pathology of Marine «ish Diseases in the Bering Sea, Gulf of Alaska, and Beaufort Sea, 
NOAA/National Marine Fisheries Service, McCain, B., Research Unit No. 332, 1981. 


Seasonal Distribution and Abundance of Marine birds, U.S. Fish and Wildlife Service, Bartonek, J., Research Unit No. 337, 1982. 
Catalog of Seabird Colonies in Alaska, U.S. Fish and Wildlife Service, Bartonck, J. and Lensink, C., Research Unit No. 338, 1977. 


An Annotated Bibliography of Literature on Alaska Water Birds, U.S. Fish and Wildlife Service, Lensink, C. and Bartonek, J., 
Research Unit No. 339, 1981. 


Marine Climatology of the Gulf of Alaska (Vol. I), the Bering Sea (Vol. II) and Beaufort Sea (Vol. III), National Climatic Center/ 
Arctic Environmental Information and Data Center, Brower, W. and Wise, J., Research Unit No. 347, 1977. 


Alaska Marine Ichthyoplankton Key, University of Washington, English, T., Research Unit No. 349, 1976. 


Seismicity of the Beaufort Sea, Bering Sea, and Gulf of Alaska, NOAA/National Geophysical and Solar-Terrestrial Data Center, 
Meyers, H., Research Unit No. 352, 1977. 


Radiometric Spectral Response of Oil Films, NOAA/APCL, Kuhn, P., Research Unit No. 399, 1977. 
Biological and Acoustic Data - Polar Star 1980, University of Washington, English, T. and Daly, K., Research Unit No. 424, 1982. 


Bering Sea Ice Edge Ecosystem Study: Primary Productivity, Nutrient Cycling and Organic Matter Transfer, University of Alaska, 
Alexander, V. and Cooney, R., Research Unit No. 427, 1978, 1980. 


Intertidal Zone Mapping by Multispectral Analysis, Environmental Rescarch Institute of Michigan, Wezernak, C., Research Unit No. 
428, 1978. 


Modeling of Tides and Circulations, Rand Corporation, Leendertse, J. and Liu, D., Research Unit No. 435, 1987. 


Research to Determine the Accumulation of Organic Constituents and Heavy Metals from Petroleum-Impacted Sediments By Marine 
Detritivores of the Alaska OCS, Battelle Pacific Northwest Laboratories, Anderson, J., Research Unit No. 454, 1980. 


Population and Trophics Studies of Seabirds in the Northern Bering and Eastern Chukchi Seas, 1981, FALCO Inc., Rosencau, D. and 
Springer, A., Research Unit No. 460, 1984. 


The Fate and Weathering of Petrolcum Spilled in the Marine Environment: A Literature Review and Synopsis, Science Applications 
Inc., Payne, J. and Jordon, R., Research Unit No. 468, 1979. 


Characterization of Organic Matter in Sediments from the Gulf of Alaska, Bering and Beaufort Scas, University of California Los 
Angeles, Kaplan, I., Research Unit No. 480, 1976, 1981. 


Index of Original Surface Weather Records, NOAA/National Climatic Data Center, Research Unit No. 496, 1977. 


Modeling Algorithms for the Weathering of Oil in the Marine Environment, NOAA/Environmental Data Service, Mattson, J., 
Research Unit No. 499, 1978. 


Activity-Directed Fractionation of Petroleum Samples, Battelle Pacific Northwest Laboratories, Warner, J., Research Unit No. 500, 
1979. 


Natural Distribution and Environmental Background of Trace Heavy Metals in Alaskan Shelf and Estuarine Areas, Battelle Pacific 
Northwest Laboratories, Robertson, D., Research Unit No. 506, 1979. 


Nearshore Meteorologic Regimes in the Arctic, Occidental College, Kozo, T., Research Unit No. 519, 1985 . 
Oil Pooling Under Sea Ice, U.S. Army-CRREL, Kovacs, A., Research Unit No. 562, 1979. 


Transport and Behavior of Oil Spilled In and Under Sea Ice (Task 1), Flow Research Co., Coon, M. and Pritchard, R., Research Unit 
No. 567, 1983, 1985. 
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Transport and Behavior of Oil Spilled In and Under Sea Ice (Task II and III), ARCTEC Incorporated, Schultz, L. and DeSlauries, P., 
Research Unit No. 568, 1981. 


Seafloor Hazards and Related Surficial Geology, Navarin Basin Province, Northern Bering Sea, U.S. Geological Survey, Herman, K. 
and Carlson, P., Research Unit No. 588, 1983. 


Seismic Hazard Analyses of the Gulf of Alaska-Development of Software, Woodward-Clyde Consultants, Patwardhan, A., Research 
Unit No. 590, 1982. 


Southeast Bering Sea Meteorological Processes, NOAA/Pacific Marine Environmental Laboratory, Overland, J., Research Unit No. 
596, 1984. 


Oil-Weathering Computer Program User’s Manual: Multivariate Analysis of Petroleum Weathering in the Marine Environment-Sub 
Arctic, Science Application, Inc., Payne, J., Research Unit No. 597, 1984. 


Habitat Requirement and Expected Distribution of Alaska Coral, VTN Oregon Inc., Cimberg, R., Research Unit No. 601, 1981. 


Biodegradation of Aromatic Compounds by High Latitude Phytoplankton, University of Texas, Van Baalen, C., Research Unit No. 
607, 1982. 


Modern Populations, Migrations, Demography, Trophics and Historical Status of the Pacific Walrus in Alaska, University of Alaska, 
Fay, F., Research Unit No. 611, 1984. 


Bering Sea Marginal Ice Zone-Temperature/Salinity Analysis - Water Data 1980, Science Applications, Inc., Anderson, B., Research 
Unit No. 616, 1982. 


The Natu-e and Biological Effects of Weathered Petroleum, NOAA/National Marine Fisheries Service, Malins, D., Research Unit 
No. 619, 1983. 


Lethal and Sublethal Effects of Petroleum Contamination on the Post-Larval Stages of King Crab, NOAA/National Marine Fisheries 
Service, Rice, S., Research Unit No. 620, 1983. 


Boundary Conditions and Verification of Circulation and Oil Spill Trajectories in the Eastern Bering Sea Shelf, NOAA/Pacific 
Marine Environmental Laboratory, Mofjeld, H., Research Unit No. 621, 1983. 


Endangered Whale Surveys of the Navarin Basin, Alaska, Envirosphere Co., Brueggeman, J., Research Unit No. 625, 1984. 


Predictive Model for the Weathering of Oil in the Presence of Sea Ice (Annual Sea Ice), Science Application, Inc., Payne. J., 
Research Unit No. 640, 1984 


Oceanographic Data: Data from the Bering, Chukchi and Beaufort Seas, Brown and Caldwell, Pitman, R., Research Unit No. 642, 
1984. 


Reproductive Success in Tanner (Chionoecetes bairdi) and Dungeness (Cancer magister) Crabs During Long-Term Exposures to 
Oil-Contaminated Sediments, NOAA/Northwest and Alaska Fisheries Center, Karinen, J., Research Unit No. 650, 1985. 


Lethal and Sublethal Effects of Spilled Oil on Herring Reproduction, NOAA/Northwest and Alaska Fishenes Center, Rice, S., 
Research Unit No. 661, 1986. 


Lethal and Sublethal Effects of Oil on Food Organisms of the Bowhead Whale, Fishman Environmental Services, Fishman, P., 
Research Unit No. 662, 1985. 


Remote Sensing Data Acquisition, Analysis, and Archival for the Alaskan OCS, University of Alaska, Stringer, W., Research Unit No. 
663, 1988. 


Analysis of Seal, Sca Lion, Walrus and Beluga Whale Data Collected During Aerial Surveys of the Navarin Basin in Late 
Winter-Early Spring 1979, Envirosphere Co., Brueggemanr, J., Research Unit No. 669, 1986. 
Marine Meteorology Update, NOAA/National Climatic Data Center, Brower, W. and Wise, J., Research Unit No. 672, 1988. 


Ocean Circulation and Oil Spill Trajectory Simulation, Apm'ied Science Associates, Spaulding, M. and Reed, M., Research Unit No. 
676, 1988. 


Oil-Sediment Interactions, Science Applications Inc., Payne, J., Research Unit No. 680, 1989. 


Mercury in Alaska Marine Surface Sediments: A Review of Regional Data, University of Rhode Island, Bronson, M., Research Unit 
No. 691, 1989. 


Natural Oi! Seeps in the Alaskan Marine Environment, NOAA/OCSEAP, Becker, P. and Manen, C., Research Unit No. 703, 1988. 


Performance and Compatibility Analysis of Oil Weathering and Transport-Related Models in the Environmental Assessment Process, 
BDM Corporation, Coon, M., Research Unit No. 706, 1990. 


Organization and Loading of the Alaska Marine Contaminants Database, Genwest Systems, Murphy, J., Research Unit No. 708, 1989. 


The Eastern Bering Sea Shelf: Oceanography and Resources: (2 volumes), University of Washington Press, Seattle, Washington, 
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USDOC/OCSEAP and USDOI/MMS, Hood, D. and Calder, J. (eds.), 1981. 


The Navarin Basin Environment and Possible Consequences of Planned Offshore Oil and Gas Development (Sale 83): Proceedings of 
a Synthesis Meeting, Anchorage, Alaska, October 1982, USDOC/OCSEAP and USDOI/MMS, Jarvela, L. (ed.), 1984. 


NOAA/OCSEAP Envi | Studies (Ongoing) 
Quality Assurance Program for Trace Petroleum Component Analysis, NOAA/National Analytical Facility, MacLeod, W., Research 
Unit No. 557, Ongoing Study. 

Archiving of Wildlife Specimens for Future Analysis, Bureau of Standards, Wise, S., Research Unit No. 692, Ongoing Study. 


High Resolution Coastline and Geographic Information System Management, U.S. Geological Survey and NOAA/OCSEAP, 
Carneggic, D. and Nicolaisen, N., Research Unit No. 704, Ongoing Study. 


Remote Sensing Data Acquisition and Analysis, University of Alaska, Stringer, W. and Dean, K., Research Unit No. 716, Ongoing 
Study. 


Circulation and Cross-Shelf Transport and Exchange Along the Bering Sea Continental Shelf Edge, NOAA/Pacific Marine 
Environmental Laboratory, Schumacher, J. and Reed, R., Research Unit No. 717, Ongoing Study 


Prince William Sound Herring Study: Effects of Oil on Eggs and Larvae, Triton Environmental Consultant Ltd., McGurk, M., 
Research Unit No. 718, Ongoing Study. 


Minerals Management Environmental! Studies (Completed) 


Effecctsof Whale Monitoring System Attachment Devices On Whale Tissue, Woods Hole Oceanographic Institution, MMS Contract 
No. BLM CTO-23, 1982. 


Development of Large Cetacean Tagging and Tracking Capability in OCS Lease Areas, NOAA/National Marine Mammal Laboratory, 
Hobbs, L. and Goebel, M., MMS Contract No. 29015, 1981. 


Investigations of the Potential Effects of Acoustic Stimuli Associated With Oil and Gas Exploration/Development on the Behavior of 
Migratory Gray Whales and Humpback Whales, Bolt Beranck and Newman, Inc., Malme, C., MMS Contract No. 29033, 1986. 


Development and Application of Satellite-Linked Methods of Large Cetacean Tagging and Tracking Capabilities in Offshore Lease 
Areas, Oregon State University, Mate, B., MMS Contract No. 29042, 1987. 


Tissue Structure Studies and Other Investigations on the Bi vlogy of Endangered Whales in the Beaufort Sea, University of Maryland, 
Albert, T., MMS Contract No. 29046, 1981. 


Possible Effects of Acoustic and Other Stim«li Associated With Oil and Gas Exploration/Development on the Behavior of the 
Bowhead Whale, LGL Ecological Research Associates, Fraker, M. and Richardson, W., MMS Contract No. 29051, 1985. 


The Effects of Oil on the Feeding Mechanism of the Bowhead Whale, Brigham Young University, Braithwaite, L., MMS Contract 
No. 29052, 1983. 


Observations on the Behavior of Bowhead Whales (Balacna Mysticetus) in the Presence of Operating Scismic Exploration Vessels in 
the Alaskan Beaufort Sea, Naval Ocean Systems Center, Ljungblad, D.. MMS Contract No. 30031, 1985. 


Computer Simulation of the Probability of Endangered Whale Interaction with Oil Spills, Applied Science Associates, Inc., Reed, M., 
MMS Contract No. 30076, 1986. 


Integration of Suspended Particulate Matter and Oil Transportation, Science Applications International Inc., Payne, J.. MMS Contract 
No. 30146, 1987. 


Monitoring the Winter Presence of Bowhead Whales in the Navarin Basin Through Association with Sea Ice, Envirosphere Co., 
Brueggeman, J., MMS Contract No. 30182, 1987. 


The First Annual Alaska OCS Region Information Transfer Mecting - Proceedings From a Meeting in Anchorage, Alaska, May 29-31, 
1985 (Bering Sea Focus), Lawrence Johnson and Associates Inc., LJA (ed.), MMS Contract No. 30195, 1985. 


Monitoring Seabird Populations in the Alaska Outer Continental Shelf Region - Proceedings of a Conference, Anchorage, Alaska, 
November 15-17, 1984, Lawrence Johnson and Associates Inc., MMS Contract No. 30195, 1985. 


Development of Visual Matrix Charts which Categorize Research Literature of Endangered (Marine) Mammals, University of 
Maryland, Setzler-Hamilton, E., MMS Contract No. 30208, 1986. 


Monitoring of Seabird Colonies in Alaska Outer Continental Shelf Lease Areas, University of Alaska, Murphy, E., MMS Contract 
No. 30237, 1987. 


Vertical Turbulent Dispersion of Oil Droplets and Oiled Particles, Delft Hydraulics Laboratory, Delvigne, G., MMS Contract No. 
30268, 1987. 


Prediction of Site-Specific Interaction of Acoustic Stimuli and Endangered Whales as Related to Drilling Activitics During 
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and Development of the Beaufort Sea Lease Sale area, BBN Laboratories Inc. and LGL Ecological Research Associates 
Inc., Miles, P.. MMS Contract No. 30295, 1987. 


Forage Fish of the Southeastern Bering Sea - Conference Proceedings, MBC Applied Environmental Sciences, Allen, M. and Ware, 
R., MMS Contract No. 30297, 1987. 


Mercury in the Marine Environment Workshop; November 29-30, 1988, Anchorage, Alaska, MBC Applied Environmental Sciences, 
Mitchell, K., MMS Contract No. 30297, 1989. 


Information Transfer Mecting, January 30-February 1, 1990, Anchorage, Alaska, MBC Applied Environmental Sciences, Mitchel K., 
MMS Contract No. 30297, 1990. 


Workshop on Monitoring Effects of Oil and Gas Development in the Bering Sca, Dames and Moore, Houghton, J., MMS Contract 
No. 30299, 1987. 


Potential Acoustic Disturbance to Marine Mammals in Alaska, BBN Laboratories Inc.. Malme, C.,. MMS Contract No. 30365, 1989. 


Minerals Management Service Environment Studies (Ongoing) 


Comparison of the Behavior of Bowhead Whales of the Davis Strait and Western Arctic Stocks, LGL Environmental Research 
associates, Richardson, J.. MMS Contract No. 30390, Ongoing Study. 


Application of Remote Sensing Methods of Large Cetacean Tracking, Oregon State Uriversity, Mate B., MMS Contract No. 30411, 
Ongoing Study. 

Effects of Production Activities on Bowhead Whales, LGL Ecological Research Associates, Richardson, J. MMS Contract No. 30412, 
Ongoing Study. 


Circulation and Trajectory Model, Greenhorne and O"Mara, Signiorini, S, MMS Contract No. 30413, Ongoing Study. 
Stable Isotope Analysis of Bowhead Whale Foods and Tissues, University of Alaska, Schell, D.. MMS Contract No. 30472, Ongoing 
Study. 


Bowhead Whale Book, Society of Marine Mammology, Burns, J, and Montague, J., (eds.), MMS Contract No. 60148, Ongoing Study. 


Social and Economic Studies-Completed 

Western Alaska Local Socioeconomic Systems Analysis, Alaska Consultants; Inc., TR-69, 1982. 

Navarin Basin Sociocultural Systems Baseline Analysis, Ann Ficnup-Riordan, TR-70, 1982. 

Navarin Basin Statewide & Regional Demographic & Economic Systems Impacts Forecast, University of Alaska, Institute of Social 
and Economic Research, TR-78, 1983. 

Bering Sea Cumulative Economic OCS Petroleum Development, Dames and Moore, TR-80, 1982. 

Navarin Basin Commercial Fishing Impacts Analysis, Centaur Associates and Dames and Moore, TR-82, 1983. 

Navarin Basin Petroleum Technology Assessment Dames and Moore, TR-83, 1982. 

Navarin Basin Transportation Systems Impacts Analysis, Louis Berger & Associates, Inc., TR-84, 1983. 

Marketability of Bering Sea Natural Gas, Dames and Moore, TR-86, 1983. 


St. George Basin and North Aleutian Basin Economic & Demographic Systems Impacts Analysis, University of Alaska, ISER, TR-87, 
1984. 


Diapir Field Statewide & Regional Economic & Demographic Systems Impacts Analysis, University of Alaska, ISER, TR-88, 1983. 


Effects of Renewable Harvest Disruptions on Socioeconomic and Sociocultural Systems: St. Lawrence Island, John Muir Institute, 
TR-89, 1984. 


Effects of Renewable Harvest Disruptions on Socioeconomic and Sociocultural Systems: Norton Sound, John Muir Institute, TR-91, 
198S. 


Effects of Renewable Harvest Disruption on Socioeconomic and Sociocultural Systems: Chukchi Sea, John Muir Institute, TR-91, 
1985. 


Unalaska: Ethnographic Study & Impact Analysis, Impact Assessment, Inc., TR-92, 1983. 
Unalaska: Ethnographic Study & Impact Analysis Executive Summary, Impact Assessment, Inc., TR-92A, 1983. 
Cold Bay: Ethnographic Study & Impact Analysis, Impact Assessment, Inc., TR-93A, 1983. 


Bering Sea Commercial Fishing Industry Impact Analysis, Centaur Associates, Inc. and Dames and Moorc, TR-97, 1984 
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Alaska Statewide & Regional Economic & Demographic Systems: Effects of OCS Exploration and Development, University of 
Alaska, ISER, TR-106, 1984. 


Unimak Pass Vessel Analysis, Louis Berger & Associates, Inc, TR-108, 1984. 
Sub-Arctic Deep Water Petroleum Technology Assessment, Brown & Root Development, Inc., TR-109, 1984. 


Evaluation of Bering Sea Crude Oil Transportation Systems, Vol I, Han-Padron Associates, TR-110, 1984. 
Evaluation of Bering Sea Crude Oil Transportation Systems, Vol. Il— Appendices, Han-Padron Associates, TR-110, 1984. 


Monitoring OCS Activity in the Bering Sea, Patrick Burden and Associates, TR-114, 1985. 

ee aE aS SRN Cee oF Sk LR Canad Sagan, SE. Braund & Associates, TR-118, 
Effects of Renewable Resource Harvest Disruptions on Community Sociceconmic and Sociocultural Systems: King Cove, S.R. Braund 
& Associates, TR-123, 1986. 

Demographic and Employment Analysis of Selected Alaska Rural Communities, Kevin Waring Associates, TR-137, 1990. 

Commercial Fishing Industry of the Bering Sea, Northern Economics, TR-138, 1990. 

Economic and Demographic Systems Analysis; Unalaska and Cold Bay, Alaska, ISER, 1990. 


Information regarding the status of the TA&RP reports may be obtained by telephone from Mr. Charics Smith, Program 
Technology Assessment and Research Branch, Herndon, Virginia (703) 787-1559. Deny of the soposts axe evailihte ot MDGS GF they 
are not proprietary), or at the MMS library. 


Underwater hee gy of Offshore Structures, Busby, Busby Associates, Technology Asscssment and Research 
Program (TA& Project No. 1 (TA&RP 1). 

Dynamic Response of Offshore Structures, Vandiver, Massachusetts Institute of Technology, TA&RP No. 2. 

Incipient Crack Detection in Offshore Structures, Hochrein, Daedalean Associates, TA&RP No. 3. 

Cavitating Water Jet Cleaning Nozzle, Thiruvengadam, Daedalean Associates, TA&RP No. 4. 

Attenuation of Surface Waves in Localized Region of the Open Ocean, Hires, Stevens Institute, TA&RP No. 5. 

Research Program Advisory, Boller, Marine Board, TA&RP No. 6. 


Unmanned Untethered Inspection Vehicle Technology, Heckman, Naval Ocean Systems Center and Cold Regions Research and 
Engineering Laboratory (CRREL- University of New Hampshire), TA&RP No. 7. 


Biowout Prevention Procedures, Bourgoyne, Lousiana State University, TA@RP No. 8. 

Ultrasonic Flowmeter Evaluation, Holmes, Harry Diamond Laboratories, TA&RP No. 9. 

Subsea Inspection, Gehman, Harry Diamond Laborsiories, TA&RP No. 10. 

Portable Data Recorder for USGS Inspectors, Burke, Harry Diamond Laboratories, TA&RP No. 11. 

Technology Assessment, Holmes, Harry Diamond Laboratories, TA&RP No. 12. 

Pluidic Pulser for Mud Pulse Telemetry, Holmes, Harry Diamond Laboratories, TA&RP No.13. 

Pluidic Sensor for Hydrocarbon and Hydrogen Sulfide Gas, Funke, Tri Tek, TA&RP No. 14. 

Hardhat Communicator, Shoemaker, Harry Diamond Laboratories, TA&RP No. 15. 

Technology Assessment for OCS Oil and Gas Operations in the Arctic Ocean, Brown, Energy Interface Associates, TA&RP No. 16. 


Fire Suppression Technology, Finger, Harry Diamond Laboratones, TA&RP No. 17. 
Overpressured Marine Sediments, Thompson, Texas A&M University, TA&RP No. 18. 
Hurricane-Driven Ocean Currents, Forristall, Shell Oil Co., TA&RP No. 19. 

Toxic Effects Of Drill Muds on Coral, Shinn, U.S. Geological Survey (USGS), TA&RP No. 20. 
Underwater Acoustic Telemetry, Softiey, Ocean Electronic Applications, TA&RP No. 21. 
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Pattern Recognition Technology, Sadjian, General Sensors, TA&RP No. 22. 

Incipient Structural Pailure by the Random Decrement Method, Yang, University of Maryland, TA&RP No. 23. 

a ANS SS ES SNS SAS SONS © SEAN, CONN, CANINE RIN ARNON, SEE oO. 
Overpressures Developed by Shaped Explosive Charges Used to Remove Wellheads, Phillips, Naval Surface Weapons Center, 
TA&RP No. 25. 

Detection And Suppression Of Wellhead Fires, Evans, National Bureau of Standards (NBD), TA&RP No. 26. 

Technology Assessment for Cementing Shallow Casings, McDonald, Maurer Engineering, TA&RP No. 27. 

Casing Wall Thickness Technology, Mastandrea, NDE Technology, Inc. TA&RP No. 28. 

Deepwater Structures Technology Assessment, Mandke, Battelie-Houston, TA&RP No. 29. (Cancelled). 

Acoustic Imaging Technology for Urderwater Inspection, Gordon, Naval Ocean System, Center, TA&RP No. 30. 

Technology Assessment for Offshore Pile Design, Sangrey, Carnegie-Melion University, TA&RP No. 31. 

Recapture Of Oil from Blowing Wells, Milgram, Massachusetts Institute of Technology, TA&RP No. 32. 

Vibration honitoring of Offshore Structures, Rubin, Aerospace Corporation, TA&RP No. 33. 

NDE Round Robin, Dame, Mega Engineering, TA&RP No. 3. 

Powering The Cavitation Erosion Cleaning Nozzle, Deagie, Navel Surfece Weaposs Center and Dacdalean Associates, TA&RP No. 


Marine Riser Strumming Experiment, Vandiver, Massachusetts Institute of Technology, TA&RP No. %. 
Structural Materials for Arctic Operations, McHenry, NBS, TA&RP No. 37. 


Statistical Risk Analysis for Determining BAST, Hill, Massachusetts Institute of Technology, TAARP No. 38 
Cryogenic Control of Blowing Welis, Powers, BDM, TA&RP No. 39. 


Mechanical Properties of Sea Ice, Cox, CRREL, TA&RP No. 40. 

Ultrasonic Inspection of Underwater Structural Joints, Rose, Drexel University, TA&RP No. 41. 

Arctic Underwater Structural Inspection, Busby, Busby Associates, TA&RP No. 42. 

Ice Forces Agains’ Arct Structures, Sackinger, University of Alaska, TA&RP No. 43. 

Environmental Effects of Wellhead Removal by Explosives, Hays, Woods Hole Oceanographic Institution, TA&RP No. 44. 

Field Study of the Dynamic Response of Single Piles and Pile Groups in Stiff Clay, O'Neill, University of Houston, TA&RP No. 45. 


Behavior of Piles and Pile Groups in Cohesionless Soils, Coyle, Texas A&M Research Foundation, TA&RP No. 46. 
Study of Method of Design of Piles in Clay Soils under Repeated Lvteral Loads, Reese, University of Texas, TA&RP No. 47. 
A Study of Structural and Geotechnical Aspects of Tension-Leg Platforms, Hommert, Sandia Laboratories, TA&RP No. 48. 


Fitness-For-Service Criteria for Assessing the Significance of Fatigue Cracks in Offshore Structurc:, McHenry, National Bureau 
Standards, TA&RP No. 49. 


Development and Testing of an Ice Sensor, Cox, CRREL, TA&RP No. 50. 

Dynamics and Reliability of Compliant Drilling and Production Platforms, Simiu, National Bureau of Standards, TAARP No. $2 
Behavior of Concrete Offshore Structures in Cold Regions, Carino, TA&RP No. $3. 

Pile s'oundation Design for Ocean Structures, Albertsen, Naval Civil Engineering Laboratory, TA&RP No. 54 

Fracture Analysis and Corrosion Fatigue in Pipelines, Erdogan, Lehigh Univesity, TA&RP No. 55 

Assessment of Structural Icing, Minsk, CRREL, T \&RP No. 56. 

Static Lateral Load Tests on Instrumented Piles in Sand, Matlock, Earth Technology Corporation, TA&RP No. $7 


Wave Forces on Ocean Structures, Oregon State University, Hudspeth, TA& RP No. S58. 
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Foundation Stability of Jackup Platforms, Kvalstad, Det Norske Veritas, TA&RP No. 59. 
Tension Pile Test, Joint Industry Project, Chan, Conoco Oil, TA&RP No. 60. 

Superstructure Icing Data Collection and Analysis, Minsk, CRREL, TA&RP No. 61. 

Southern Bering Sea Production System Study, McGillivray, PMB Systems Engineering, TA&RP No. 62. 


Assessment Criteria for Environmental Cracking of High-Strength Tensioned Members, Crooker, Naval Research laboratory, 
TA&RP No. 63. 


Caisson Mouitoring Project, Luff, W. S. Atkins, Inc, TA&RP No. 64. 
Deicing and Prevention of Ice Formation on Offshore Drilling Platforms, Jellinck, Clarkson College of Technology, TA&RP No. 65. 


Rig Mooring Reliability, Dillon, EG&G Washington Analytical Services, TA&RP No. 67. 

Seafloor Seismic Data Study, Hommert, Sandia National Laboratories, TA&RP No. 68. 

Trace Elements for Detecting Cracking in Weldments, Jones, Colorado School of Mines, TA&RP No. 70. 

Assessment of Analysis Techniques for Compliant Structures, Shields, Naval Civil Engineering Laboratory, TA&RP No. 71. 
Torsional Evaluation of Stiffening Members in Marine Structures, Ostapenko, Lehigh University, TA&RP No. 72. 

Soil Flow on Pipelines, Dunlap, Texas A&M University, TA&RP No. 73. 

Drag and Oscillation of Marine Risers and Slack Cabies, Griffin, Naval Research Laboratory, TA&RP No. 74. 


Remote Corrosion Monitoring of Offshore Pipelines, Howle, Tradco Chemical Corporation, TA&RP No. 75. 
Damage Mechanisms in the Placement and Repair of Pipelines in Deep Water, Bynum, Starfire Enginecring, Inc. TA&RP No. 76. 


Ice Stress Measurements, Cox, CRREL, TA&RP No. 77. 

Development of a New Philosophy for Effective Underwater Inspection, Negus, Underwater Engineering Group, TA&RP No. 80. 
Fatigue of Selected High Strength Steels in Scawater, Hartt, Plorida Atlantic University, TA&RP No. 81. 

Numerical Wave Force Simulation, Vandiver, Massachusetts Institute of Technology, TA&RP No. 82. 

Modeling of Ice-Structure Interaction, Sunder, Massachusetts Institute of Technology, TA&RP No. 83. 

Surface Oil Spill Containment and Cleanup, Stewart, Veritas Technical Services, Inc, TA&RP No. 84. 

Subsea Collection of Blowing Oil and Gas, Peebles, Brown and Root Development, Inc., TA&RP No. 85. 

ATOS (Antiturbidity Overflow System) Experiment, Cruickshank, USGS, TA&RP No. 86. 

Mechanical Properties of Saline Ice, Schulson, Dartmouth College, TA&RP No. 87. 


Inspectability of Tension Leg Platform Tendons, Halkyard, John E. Halkyard and Company, TA&RP No. 88. 
Underwater Subsea Production System Inspection, Busby, Busby Associates, TA&RP No. 91. 


A Theoretical Investigation on The Behavior of Compliant Risers, Chryssostomidis, Massachusetts Institute of Technology, TA&RP 
No. 92. 


Site-Response, Liquefaction, and Soi!-Fiie Interaction Studies Involving the Centrifuge, Crouse, The Earth Technology Corporation, 
TA&RP No. 93. 


Dynamic Motion Study of a Large-Scale Compliant Platform, Shields, Naval Civil Engineering Laboratory, TA&RP No. 94. 
Structural Icing Study. St. George Basin, Minsk, CRREL, TA&RP No. 95. 


Probability Based Design Criteria for Ice Loads on Fixed Structures in the Beaufort Sea, Jordaan, Det Norske Veritas, TA&RP No. 
96. 


Punching Shear Resistance of Concrete Offshore Structures for the Arctic, Lew, Nationai *' ..~au of Standards, TA&RP No. 98 


Feasibility of Production, Loading and Storage Systems for the North Aleutian Basin, Birdy, Bran Watt Associates, Inc. TA&RP No. 
100. 


Residual Strength of Offshore Structures after Damage, Ostapenmko, Lehigh University, TA&RP No. 101. 
Analysis of Oil-Slick Combustion, Evans, Center for Fire Research, TA&RP No. 102. 


Ocean Wave Simulation Model, Borgman, University of Wyoming, TA&RP No. 103. 
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Damage Evaluation by System Identification, Yang, Advanced Technology & Rescarch, Inc, TAARP No. 104. 


Development of Inspection and Repair Programs for Fixed Offshore Platforms, Bk: . PMB Systems Enginccring, Inc, TAA&RP No. 
106. 


Offshore Structural Systems Reliabiliiy, Cornell, Stanford University and Amoco Production Company, TAARP No. 107. 


An Investigation of Non-Linear Behavior of Compliant Risers, Chryssostomidis, Massachusctts Institute of Technology, TA&RP No. 
108. 


Oil Spill Response Equipment Performance Verification, Lichtc, Mason and Hanger-Silas Mason Company, TAARP No. 109. 
Response of Spray Ice Structures to Ice, St. Lawrence, Atmospheric and Oceangraphic Forces, Polar Alpine, Inc. TA&RP No. 110. 


of a Method to Evaluate the Tension Capacity of Drilled and Grouied Piles, Briaud, Texas AAM University, TAARP 
No. 111. 


Platform Removal Experiment, Culver, National Burcau of Standards, (Cancelied), TARP No. 112. 

Open Ocean Boom Test, Meikle, Conservation and Protection, Canada, TA&RP No. 113. 

Field Evaluation of Oil Spill Chemicals Additives, Whittaker, Conservation and Protection, Canada, TAARP No. 114. 
Hydrodynamic Effects on Design of Offshore Platforms, Bea, PMB Systems Enginecring, Inc, TA&RP No. 115. 
Impact of Annual Ice With a Cable-Moored Platform, Ettema, University of lowa, TA&RP No. 116. 

Performance Evaluation Procedures for Underwater Ultrasonic Inspection Systems, Schmidt, Battelle, TA&RP No. 117. 


Biast Effects Upon the Environment From the Removal of Platform Legs by Explosives, Connor, Naval Surface Weapons Center, 
TA&RP No. 118. 


Helicopter-Borne Laser Ignition of Oil Spills, Frish, Physical Sciences Inc, TA&RP No. 119. 

Heavy Oil Behavior in the Ocean, Fingas, Environmental Emergencies Technology Dr- on-Environment Canada, TAARP No. 120 
Waterjet Barrier Containment of Oil in the Presence of Broken Ice, Meikle, Environmental Emergencies Technology 
Division-Eavironment Canada, TA&RP No. 121. 

i m: Response of a Platform by the System Identification Technique, Yang, Advanced Technology and Research, Inc, TA&RP 
Molikpac ice Force Measurement Program, Guif Canada Resources Limited, Townsend, TAARP No. 123. 

Quality Control Test For Platform Weldment Fracture Toughness, McHenry, National Burcau of Standards, TA&RP No. 124. 
Seismic Response Analysis of Offshore Pile Supported Structures, Nogami, University of California, San Diego, TARP No. 125. 
Engine Exhaust Emission Control, Philip, A.D. Little, Inc., TA&RP No. 126. 

A Magneto-Optic Based Flaw Imaging Technique for Underwater Application, Fitzpatrick, Sigma Research, TA&RP No. 127 
Response of Piles to Earthquake Ground Motion, O'Neill, University of Houston, TARP No. 128. 

Methodology For Comparison of Alternative Production Systems, Stahl, AMOCO Production Company, TAA&RP No. 129 


Interference/Clearance Problem of Risers in Floating Production Systems, Rajabi, Brown and Root Development, Inc, TA&RP No 
190. 


Erosiona!/Corrosional Velocity Criterion for Sizing Multi-Phase Flow Lines, Deffenbaugh, Southwest Research Institute, TA&RP No. 
131. 


Resistance of TLP Tendon Stcel to the Ripple Load Effects of Stress Corrosion Cracking, Pao, Naval Research Laboratory, TA&RP 
No. 132. 


Synthetic Fiber Mooring Lines for Deepwater Floating Production Facilities, Hervey, Omega Marine Services, TARRP No. 133 
Impact of Crushed Ice on the Ice-Structure Interaction for Arctic Platforms, Masterson, GUOTECH, TAA&RP No 16 
Development of the Raprenox Process of NO, Cor*rol in Diesel Exhausts, Perry, Technor, TAARP No. 135 

Shipboard Navigational Radar as an Oil Spill Tracking Tool, Tennyson, Mincrals Management Service, TARRP No. 1% 


NO, Control Workshop, Philp, Arthur D. Little Inc, TA@RP No. 137 
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NO, Control Development Program, Philp, Arthur D. Little Inc, TA&RP No. 138. 
Operation RIGMOOR, Messenger, The Software Guild, TA&RP No. 139. 


eam ane entrees Ceenten an Conpiins Giaiars Castes, Vakeg, She Calaaty Sasa Cuute, Say 
140. 


Nipterk Spray Ice Island-Summer Protection Experiment, Croasdale, Esso Resources Canada Limited, TA&PP No. 141. 

Leak Detection and the Monitoring of Pipelines, Mastandrea, NDE Environmental Corporation, TA&RP No. 142. 

Testing and Evaluation of Damaged Jacket Braces, Stewart, PMB Engincering, Inc, TA&RP No. 143. 

Patique of High Strength Steels for Inovative Offshore Structures, Hardt, Florida Atlantic University, TA&RP No. 144. 

Response Prediction Techniques for Risers in Sheared Currents, Vandiver, Massachusetts Institute of Technology, TA&RP No. 14S. 
Safety of Existing Steel Jacket Platforms, Bea and Gerwick, University of California - Berkely, TA&RP No. 146. 

Method for Predicting Hydrodynamic Damping for Offshore Structures, Horton, University of Mississippi, TA&RP No. 147. 
Workshop of Reliability of Offshore Operations, Simiu, National Institute of Standards and Technology, TA&RP No. 149. 

Floating Vessel Blowout Control, Adams, Neal Adams Firefighters, Inc, TA&RP No. 150. 


Performance and Compatibility Analysis of Oil Weathering and Models in the Environmental Assessment Process, BDM Corporation, 
Coon, M., Research Unit No. 706, Ongoing Study. 


Circulation and Cross-Shelf Transport and Exchange the Bering Sea Continental Shelf Edge, NOAA/Pacific Marine 
Environmental Laboratory, Schumacher, J. and Reed, R., rch Unit No. 717, Ongoing Study. 


Application of Remote Sensing Methods of Large Cetacean Tracking, Oregon State University, Mate B., MMS Contract No. 30411, 
Ongoing Study. 

Stable Isotope Analysis of Bowhcad Whale Foods and Tisswes, University of Alaska, Schell, D.. MMS Contract No. 30472, Ongoing 
Study. 

Bowhead Whale Book, Society of Marine Mammology, Burns, J, and Montague, J., (eds.). MMS Contract No. 60148, Ongoing Study. 
Soc'a: indicators Monitoring Study, Human Relation Arca Files, Ongoing Study. 
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Remote Sensing Data Acquisition and Analysis, University of Alaska, Stringer, W. and Dean, K., Research Unit No. 716, Ongoing 
Study. 


Circulation and Trajectory Model, Greenhorne and O'Mara, Signiorini, S, MMS Contract No. 30413, Ongoing Study. 
Revision of the Alaska Oil-Weathering Model. 
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ACRONYM 
GLOSSARY 


ACRONYMS 


ACRONYM GLOSSARY 


AAC Alaska Administrative Code 

ABSORB Alaska Beaufort Sea Oilspill Response Body 

ACMA Alaska Coastal Management Act 

ACMP Alaska Coastal Management Program 

ACS Alaska Clean Scas 

ADF&G Alaska Department of Fish and Game 

AEWC Alaska Eskimo Whaling Commission 

AMSA Arca Meriting Special Attention 

ANCSA Alaska Native Claims Scttlement Act 

ANILCA Alaska National Interest Lands Conservation Act 

ANWR Arctic National Wildlife Refuge 

APD Application for Permit to Drill 

ARCO Aillantic Richficli Company 

ASA Applicd Sciences Associates 

AS Alaska Statute 

BACT best available control technology 

BAST best available and safest technology 

BBCMP Bristol Bay Cooperative Management Plan 

bbl barrels 

Bbb!i billion barrels 

BITF Biological Task Force 

BTU British Thermal Unit 

C Celsius 

Call Call for Information and Nominations 

CEQ Council on Environmental Quality 

CERCLA Comprchensive Environmental Response, 
Compensation, and Liability Act of 1980 

fr cubic fect 

CFR Code of Federal Regulations 

CIRO Cook Inict Response Organization 

cm centimeter 

cm’ square centimeter 

cm cubic centimeter 

cm/sec centimeters per second 

CMP Coastal Management Program 

COE Corps of Engineers (U.S. Army) 

COST Continental Offshore Stratigraphic Test 

CPA Cost Participation Arca 

CPC Coastal Policy Council (State of Alaska) 

CRSA Coastal Resource Service Arca 

CZM coastal zone management 

CZMA Coastal Zone Management Act 

DAH Domestic Annual Harvest 

dB decibel 

DEC Department of Environmental Conservation (State of Alaska) 

DEIS draft cnvironmental impect statement 

DST decp-stratigraphic test 

DWT deadweight tonnage 


ACRONYM GLOSSARY 


(Continued) 


Environmental Assessment 

Exclusive Economic Zone 
environinental impact statement 
Environmental Protection Agency (U.S.) 
Endangered Species Act 


Eskimo Whaling Commission 


Fahrenheit 

Fisheries Conservation Management Act 
Federal Aviation Administration 

final environmental impact statement 
Federal Energy Regulatory Commission 
fleld operations 

Fleet Numerical Oceanographic Center 
Federal Register 

full-time equivalent 

foot 

Fish and Wildlife Service (U.S.) 

fiscal year 


hertz 


Indian Claims Commission 

Indian Reorganization Act 
Institute for Resource Management 
Information to Lessees 
International Whaling Commission 


kilogram 
kilohertz 
kilometer 

square kilometer 
knots 

kilowatt 


pounds 
liquefied natural gas 


Lethal corcentration at which 50 percent of 


individuals survive 


meter 

square meter 

cubic meter 

mile 

square mile 

cubic mile 

millimeter 

million barrels 

Marine Mammal Protection Act 
Minerals Management Service 
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ACRONYM GLOSSARY 


(Continued) 
month 
Memorandum of Understanding 
marginal probability 


National Ambient Air Quality Standards 
National Academy of Sciences 

National Environmental Policy Act 

National Marine Fisheries Service 

National Oceanic and Atmospheric Administration 
Notice of Intent 

Notice of Sale 

National Pollution Discharge Elimination System 
North Pacific Fisheries Management Council 
National Park Service 

Natural Resources Defense Council 

Notice to Lessees 


Offshore and Coastal Dispersion 

outer continental shelf 

Outer Continental Shelf Lands Act of 1953 
Offshore Operations Committee 

on-scene coordinator 

oil-spill-contingency plan 

oil-spill-risk analysis 

Offshore Storage & Treatment 

Offshore Systems Inc. 

offshore-loading technology 


Pctroleum Industry Response Organization 
parts per billion 

parts per million 

Probabilistic Resource Estimates Offshore 
Prevention of Significant Deterioration 


Regional Director 

Resource Conservation and Recovery Act 
Regional Education Attendance Area 
Regional Response Team 

Regional Supervisor, Field Operations 


Secretarial Issue Document 
Scientific Support Coordinator 


tons 

Traas-Alaska Pipetine System 
otal suspended particuiates 
true vertical depth 
Tanadgusix Corporation 


micro 


micro Pascal G " 5 


USCG 
USDOC 
USDOD 
USDOE 
USDOI 
USDOT 
USGAO 
USGS 


VOC 


WSF 


ACRONYM GLOSSARY 
(Continued) 


United States Coast Guard 

U.S. Department of Commerce 
U.S. Department of Defense 

U.S. Department of Energy 

U.S. Department of the Interior 
U.S. Department of Transportation 
U.S. Government Accounting Office 
United States Geological Survey 


volatile aromatic compound 


water-soluble fraction 


GNF 


INDEX 


Accident rates 
pipelines IV-A-2 (Table IV-1) 
platforms IV-A-2 (Table IV-1) 
tankers IV-A-2 (Table IV-1), B-20-21, M-1-2 
vessels II- 28; IV-B-62 
See Oil spills; Oil-spill-risk 
analysis 


Air quality III-5-6; V-1 
effects 
Alternative I 
low case II-3; IV-B-1-4 
base case II-8-9; IV-B-17-18 
high case II-15; IV-B-85-86 
Alternative IV IV-E-1 
Alternative V IV-F-1 
Alternative VI IV-G-1 
cumulative effects IV-B-115 
natural gas production and 
development IV-K-1 
unavoidable adverse cffects IV-H-1 
very large oil spill IV-M-2 


Alaska Coastal Management Act of 1977 
(ACMA) III-48 


Alaska Coastal Management Program (ACMP) 
II-31; III-48; IV-B-16, 80, 109 


Alaska Coastal Policy Council III-48 
Alaska Maritime National Wildlife Refuge III-48 


Alaska National Interest Lands Conservation Act 
(ANILCA) I-6; III-32, 48 


Alaska Native Claims Scttlement Act of 1971 
(ANCSA) I-8 


Albatross, short-tailed 1-3, II-4-5, 12, 17; IIl- 
24; IV-B-131-132, K-3, M-8 


Alcids 
Pacific III-14; IV-B-30 


Alcuutian Island: Region 
subsistence resources III-38 


Aleutians East Coastal Resource Service Area 
(CRSA) II-31; III-48 (Table III-23), 51-52; 
IV-B-80 


Alcutians West Coastal Resource Service Arca 
(CRSA) II-31; III-48 (Table III-23) 


Alcuts 
See St. George; St. Paul; Unalaska 
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Alternative I/Proposal 1-2; II-1-19 
low case IV-B-1-16 
base case IV-B-16-84 
high case IV-B-84-111 


Alternative II/No Sale I-10; I-19; IV-C-1; V-53 
Alternative III/Delay the Sale I-10; II-19; IV-D-1 


Alternative IV/St. Matthew Island Deferral I-10; 
II-20-21; IV-E-1-13 


Alternative V/200-Meter Isobath Deferral I-10; 
II-21-22; IV-F-1-9 


Altemative VI/Five-Year Leasing Program 
Highlighted Arca Deferral I-10-11; II-22-23; 
IV-G-1-12 


Alicrnatives, comparative analyses xvii (Table 
S-1) 


Archacological resources III-45-46 
defined II-24 
cffects 
Alternative I 
low case II-5; IV-B-15 
base case II-14; IV-B--78 
high case II-19; IV-B-107-108 
IV-E-11-12, F-8, G-11 
cumulative effects IV-B-136 
irreversible effects IV-J-1 
unavoidable adverse effects IV-H-2 
natural gas production and 
development IV-K-5-6 
protection of II-24-25 
very large oil spill IV-M-13-14 


Arcas of Special Biological and Cultural 
Sensitivity I-12; II-31-32 
Sce Mitigating measures 


Bathymetry IlI-4-5; IV-A-11 


Bears, polar III-17, 19-20 
effects 

Alternative I 
low case II-1; 1V-B-6-7 
base case II-10-11; IV-B-35, 42 
high case II-16-17; IV-B-90-91, 93 
IV-E-4-5, F-3-4, G-4-5 

cumulative cffects IV-B-120-121, 124- 
125 

liquid natural gas spill IV-L-2-3 

natural gas production and 
development IV-K-2-3 

unavoidable adverse effects IV-H-1 

very large oil spill IV-M-6-7 


Bering Sea III-1-5 
Bering Straits CRSA II-31 


Bering Sca Biological Task Force II-32; V-39 
See Mitigating mcasures 


Bethel II-31; III-48 (Table III-23) 


Biological resources III-7-26 
concerns I-3-4 
effects 
Alternative I 
low case 1V-B-5-12 
base case IV-B-22-60 
high case IV-B-88-95 
Alternative IV IV-E-2-7 
Altemative V IV-F-2-5 
Alternative VI IV-G-2-8 
irreversible effects IV-J-1 
unavoidable adverse cffects IV-H-1 
mitigating measures II-26-27, 28-29, 31-32, 
33-36 
protection of II-26-27, 28-29, 31-32, 33-36 
Stipulation No. 3 II-26-27 


Birds, marine and coastal 
abundance, distribution, habitat IIT-13-16 
cffects 
Alternative I 
low case II-4; IV-B-6 
base case II-10; IV-B-29-35 
high case II-16; IV-B-89-90 
Alternative IV IV-E-3-4 
Alternative V IV-F-3 
Alternative VI I1V-G-3-4 
cumulative effects IV-B-118-120 
irreversible effects IV-J-1 
natural gas production and 
development IV-K-2 
unavoidable adverse cffects IV-H-1 
very large oil spill IV-M-5-6 
endangered IIJ-24 
effects 
Alternative I 
low case 1V-B-10 
base case 1V-B-57 
high case IV-B-94 
IV-E-6, F-5, G-6, H-1 
cumulative effects IV-B-131-132 
mitigating measurcs II-33-34 
protection of II-33-34 
Sce Endangered and threatened species 


Block deletion 
Altemative IV II-20-21; IV-E-1-13 
Alternative V II-21-22; IV-F-1-19 
Altemative VI II-22-23; 1V-G-1-12 


Bowhcad whales 
See Whales, endangered species 


Bristol Bay Borough II-31; III-48 (Table III-23) 


Bristol Bay Coastal Resource Service Arca 
(CRSA) II-31; III-48 (Table III-23) 


Bristol Bay Region 
subsistence resources III-37-38; IV-B-68-71 


Bureau of Mines V-14 
Call for Information I-2 
Capelin III-10-11 


Cefialiulriit 
See Yukon/Kuskokwim CRSA 


Cetacean 
See Whales; Endangered and threatened species 


Climate 
See Mctcorology data 


Coastal management III-46, 48-52 
districts III-48, 49-52 
effects 
Alternative I 
low case II-6; IV-B-15-16 
base case II-14; IV-B-80-84 
high case II-19; IV-B-109-11 
Alternative IV IV-E-12-13 
Alternative V IV-F-9 
Alternative VI IV-G-12 
cumulative effects IV-B-137-138 
natural gas production and 
development IV-K-6 
unavoidable adverse cffects IV-H-2 
very large oil spill IV-M-14-15 
habitats III-48-49; IV-B-82-83 
mitigating measures II-31 
resources III-49 
uscs/activitics III-49 


Coastal Resource Service Arcas (CRSA) Sce 
Alcutians East; Bristol Bay; 
Yukon/Kuskokwim 


Coastal Zone Management Act of 1972 (CZMA) 
11148 


Cod 
See Groundfish 


Cold Bay II-6; III-38 
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Commercial fishing industry 
See Fisheries, commercial 


Community infrastructure III-40-45 
effects 
Alternative I 
low case IV-B-14 
base case _IV-B-71-78 
high case IV-B-101-107 
Alternative IV IV-E-10-11 
Alternative V IV-F-7-8 
Alternative VI IV-G-10-11 
cumulative effects IV-B-135-136 
unavoidable adverse effects IV-H-2 
See St. Paul; Unalaska 


Constraints on development IV-A-11 
Consultation/coordination VI-1-4 


Crab 
effects IV-B-61 
fishery III-28-29 
Specics 
dungeness III-13 
king III-11-12 
blue III-11-12; IV-M-3-4 
brown III-12 
red III-12 
Korean hair III-12 
tanner III-12; 1V-M4 
C. bairdi Ill-12 
C. opilio IfI-12; IV-M-4 


Cultural resources 
See Archacological resources 


Cumulative casc 
oil production, devclopment and production 
activitics in the Bering Sca IV-B-111-112 
other projects considered in cumulative effects 
assessment 1V-B-112-115 


Cumulative effects V-4, 8, 17 
air quality IV-B-115 
albatross, short-tailed 1V-B-131-132 
archacological resources 1V-B-136 
beluga whales IV-B-132-133 
birds IV-B-118-120 
bowhcad whales IV-B-126-130 
coasta! management programs IV-B-137-138 
commceicial fishing IV-B-133-134 
employment 1V-B-134 
endangered and threatened specics IV-B-125- 
132 
fin whales 1V-B-130 
fisherics resources 1V-B-116-118 
gray whales 1V-B-125-126 


hes 
OG © . 


humpback whales IV-B-130 

land use plans IV-B-137 
nonendangered cetaceans IV-B-132-133 
pinnipeds 1V-B-120-124, 130-131 
polar bears IV-B-120-121, 124-125 
right whales I1V-B-126-130 
sociocultural systems IV-B-135-136 
sperm whales IV-B-130 

subsistence IV-B-134-135 

water quality IV-B-115-116 


Currents III-5; 1V-A-4 


Delay the Sale Alternative 
See Altemative III 


Development timetable II-3 (Table II-2), II-6 
(Tables II-3 and If-4), II-15 (Tables II-6 
and II-7) 


Dispersants V-54, 60-61 


Draft cnvironmental impact statement (DEIS) 
preparation of 1-3 


Drilling fluids IV-B-4-5, 18-19, 86-87 


Dutch Harbor III-33-34; 1V-B-65-68 
See Unalaska 


Earthquakes 
See Geological hazards 


Economy 
Sce St. Paul; Social and economic systems; 
Unalaska 


Ecosystem [-8-9; III-50 


Effects 
assessment IV-A-1-11 
short term IV-I-1 
unavoidable adverse cffects 
IV-H-1-2 
Sec Cumulative effects; specific subject 


Emissions 
effects 
low case 1V-B-2-4 
base case IV-B-17 
high casc IV-B-85-86 
IV-E-1, F-1, G-1 


Employment 
See St. Paul; Unalaska 


Endangered and threatened species 1-3-4; III-20- 
24; V-1 
birds II-12; I1I-24; 1V-B-10, 57, 94, IV-K-3, 
M-7-8 
cetaceans II-12; I11-20-23; IV-B-7-10, 42-56, 
K-3, M-7-8 
effects 
Alternative I 
low case II-4-5; IV-B-7-10 
base case II-12; IV-B-42-57 
high case II-17; IV-B-93-94 
Alternative IV IV-E-5-7 
Altemative V IV-F-4-5 
Alternative VI IV-G-5-7 
cumulative effects IV-B-125-132 
irreversible cffects IV-J-1 
liquid natural gas spill IV-L-3 
natural gas production and 
development IV-K-3 
unavoidable adverse effects IV-H-1 
very large oil spill 1V-M-7-8 
mitigating measures II-28-29, 33-35, 36 


Endangered Species Act of 1973, as amended 
(ESA) 1-3; II-33; IfI-20 


objectives I-{ 
Environmental impact statement (EIS) I-2; VI-1 


Environmental Protection Agency (U.S.) I-3; V- 
15-21 


Facility siting IV-B-80-°1 


Falcon 
peregrine (American, arctic, Peale's) 1-3; III- 
24 


Faulting III-1-2; IV-A-11, B-81 


Federal Aviation Administration 
IV-B-83 


Fishcrics, commercial III-26-29 
economy III-26-27 
effects 
Alternative I 
low case II-5; 1V-B-12 
base case II-13; 1V-B-60-63 
high case II-17-18; IV-B-95-96 
Alternative IV IV-E-8-9 
Alternative V IV-F-5-6 
Alternative VI IV-G-8 
cumulative effects IV-B-133-134 
natural gas production and 
development IV-K-3-4 


unavoidable adverse cffects IV-H-1-2 
very large oil spill IV-M-9-10 
fishery 
crab III-28-29 
IV-B-61, M-9-10 
groundfish III-27-28; IV-B-24-25, 60-61, 
M-9-10 
herring III-28; IV-B-28, M-9-10 
mollusks III-29; IV-B-26-27, 61 
salmon III-28; IV-B-29, M-28 
shrimp III-29 
harvest methods III-27-29 
mitigating measures II-26-27 
See Cumulative effects; Gear; Mitigating 
measures 


Fisherics resources III-7-13 
effects 
Alternative I 
low case II-4; IV-B-5-6 
base case II-9-10; 1V-B-22-29 
high case II-16; IV-B-88-89 
Alternative IV IV-E-2-3 
Alternative V IV-F-2 
Alternative VI IV-G-2-3 
cumulative effects IV-B-116-118 
liquid natural gas spill [V-L-2 
natural gas production and 
development IV-K-2 
unavoidable adverse effects IV-H-1 
very large oil spill IV-M-3-4 
fishery 
crab III-11-13; IV-B-26-27, M-3-4 
forage fish III-10-11 
groundfish III-7-9; IV-B-24-25, M-3, 4 
mollusks III-13 
salmon III-10; IV-B-29, M-3, 4 
shrimp III-13 
mitigating measures II-26-27 
See Cumulative effects; Mitigating measures 


Fishermen's Contingency Fund II-23 


Formation waters IV-B-19, 87; V-28, 59 
See Drilling fluids 


Gambell IV-B-77 


Gas 
liquid natural 
analysis of spill IV-L-1-4 
cffects IV-K-1-6 
plant IV-K-1 


Gear 
fishing, commercial III-27-29 
conflict, damage, loss IV-B-60-63, H-1-2, 
M-9-10 
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Gear (continued) 
gilincts III-28 
longline III-27-28; IV-M-9-10 
pot III-29; IV-M-9-10 
trawl III-29; IV-B-60-61, M-9-10 


environment III-1 
hazards III-1-3; IV-A-11, B-81-82 


Sce also Faulting; Sediments; Seismicity; 


Tsunamis 
Geophysical activity II-7-8 
Gray whales 

See Whales, endangered 


Groundfish 
Sce Fishcrics, commercial and Fisheries, 
resources 


Habitat III-16; [V-B-82-83 
Hall Island IlI-18; IV-B-10 


Halibut 
Sce Fishcrics, commercial and Fisheries, 
resources 


Sce rishcrics, commercial 


Historic sites 
Sce Archacological resources 


concentrations III-6-7 
transportation [1-27-28 


Kec hazards IV-A-11 
sea ice IIl-4; [V-B-81-82 


Iccbrcakers II-6; IV-A-11 


Industry activity 
constrainis IV-A-11 
development II-3, 6-7, 20; IV-B-111-112 
exploration II-3, 6, 20; IV-B-111-112 
production II-6-7, 20; IV-B-111-112 
proposed II-6, 20 


Information to Lessccs I-12; II-30-36 
Sce Mitigating measures 


Invericbravs 
See Fishcrics, commercial; Fisheries, 
resources; Mollusks 


RRO 


Irreversible effects IV-J-1 


low case II-6; IV-B-15-16 

base case II-14; IV-B-79-84 

high case I-19; IV-B-108-111 
Alternative IV iV-E-12 
Altemative V IV-F-8-9 
Alternative VI IV-G-11-12 
cumulative effects IV-B-137 
natural gas production and 

development IV-K-6 
unavoidable adverse effects IV-H-2 
very large oil spill [V-M-14 

Federal III-48 


history 1-6 

legal mandates and authoritics I-7-8 
litigation history 1-6 

process I-1-6 

public hearings I-5; V-2 


scoping 1-2-3, 8-14; VI-1 

See Call for information; Consultation/ 
coordination; Environmental impact statement 
(EIS); Scoping; Secretarial Issue Document 


Liquid natural gas development and production 
IV-K-16 
analysis of spill IV-L-1-4 

Marinc Mammal Commission V-29-42 


Marine Mammal Protection Act of 1972 II-33; 
III-20; IV-B-10 


Marinc mammals 
Sce Pinnipeds; Sca lions; Seals; Walrus 


Metcorology data III-3-4 
Minerals Management Service I-1; IV-B-8 


Mitigating measures I-11-12; 11-23-26; V-15 
Information to Lessces II-30-36 
Information on Coastal Zonc 


Management II-31 


effectiveness II-31 
purpose II-31 


Mitigating mcasurcs (continucd) 
Information on Arcas of Special 
Biological and Cultural Sensitivity II-31- 
32 
effectiveness II-32 
purpose [I-32 
Information on Oil-Spill-Cleanup 
Capability II-32 
effectiveness II-32 
purpose II-32 
Information on Bering Sea Biological 
Task Force II-32 
effectiveness II-32 
purpose II-32 
Information on Bird and Marine Mammal 
Protection II-33-34 
effectivencss II-34 
purpose II-34 
Information on Endangered Whales II-34- 
35 
effectiveness II-34-35 
purpose II-34 
Information on Bowhcad Whales and 
Winter Exploration II-35 
cffectivencss II-35 
purpose II-35 
Information on Subsistence Activities II- 
35 
cffectivencss II-35 
purpose II-35 
Information on the Threatened Siclier 
(Northern) Sca Lion II-36 
cffectivencss II-36 
purpose II-36 
Stipulations II-24-30 
Protcction of Archacological Resources 
(No. 1) I-24-25 
cffectivencss II-25 
purpose II-25 
Orientation Program (No. 2) II-25-26; V- 
32 


effectiveness II-26 
purpose II-25-26 
Protection of Biological Resources (No. 3) 
II-26-27 
effectiveness II-27 
purpose II-27 
Transportation of Hydrocarbons (No. 4) 
II-27-28 
effectiveness II-28 
purpose II-28 
Protection of Endangered Right Whales 
(No. 5) II-28-29 
cffectivencss II-29 
purpose II-29 
Oi!-Spill Response Preparedness (No. 6) 
II-29-30 
effectiveness II-30 


purpose I-29 
Mollusks III-13, 69; IV-B-26-27, 61 
Mohr, J.L. V-53-62 


Muds 
Sec Drilling muds 


National Marine Fisheries Service (NMFS) I-3; 
II-33; 111-48; IV-B-8 


National Oceanic and 
Administration V-21-28 


National Park Service V-11-13 


No Sale 
Sce Alternative II 


bird populations II-33-34; IV-B-6, 30-31, 33- 
35 


leasing activities IV-B-6, 7-12, 30-31, 33- 
35, 35-42, 42-60 

marine mammals II-28-29, 33-34, 34-35, 36; 
IV-B-6-12, 35-42, 42-60 

whales II-28-29, 33-34, 34-35; IV-B-7-12, 
42-55, 56-60 


Nome Coastal Management District III-48 
(Table III-23) 


Nonendangered cctaccans II-5, 13, 17; IlI-25-26 
effects IV-B-16-12, 57-60, 94-95, 132-133, 
E-7, F-5, G-7-8 
natural gas production and development 
IV-K-3 
liquid natural gas spill IV-L-3 
very large oil spill IV-M-8 
See also Whales, nonendangered 


Norton Sound Region 
subsistence resources III-35-36 


Occanography, physical III-3-5 
Sec Bathymetry; Icc hazards; Tides 


Offshore structurcs 1V-B-61-62 


Oil and gas resource estimates II-1-2; IV-A-2 
base case (Altcmative I) II-1- 


Oil Spill Liability Trust Fund 1-13 
Oil spills 


Alaskan record IV-A-2-3 
cleanup II-29-30, 32; IV-A-6; Appendix F 
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Oil spills (continued) 
contingency measures II-29-30, 32 
cumulative analysis IV-B-115-116 
discharges IV-B-3, 4-5, 18-21, 23-24, 30-33, 
86-88 


i V-54, 60-61 

effects IV-B-22-23, 35-36, 57-58, 60 

very large, near the Pribilof Islands IV-M- 
1-15 

Exxon Valdez spill Appendix I 

fate/behavior IV-A-5-8 

mitigating measures II-29-30, 32 

occurrence rates IV-A-2-3 

persistence IV-A-9-10 

probability IV-A-5 

response Appendix F 

shoreline spill TV-A-8-9 

site-specific effects IV-B-9-10, 11-12, 24-26, 
30-33, 33-34, 36-42, 58-59 

size ranges IV-A-3 

toxicity IV-A-10-11 

trajectory simulations IV-A-4-5, M-1-2 

weathering IV-M-1 


Outer Continental Shelf Lands Act of 1953 
(OCSLA) Amendments of 1978 I-1; I-23 


Peregrine falcon (American and arctic) 1-3; III-24 
Physiography Ill-1 


Pinnipeds 
abundance/distribution III-17-20 
effects 
Alternative I 
low case II-4; IV-B-6-7 
base case II-10-12; IV-B-35-42 
high case II-16-17; IV-B-90-93 
Alternative IV IV-E-4-5 
Alternative V IV-F-3-4 
Alternative VI IV-G-4-5 
cumulative effects IV-B-120-124 
liquid natural gas spill IV-L-2-3 
natural gas production and development 
IV-K-2-3 
unavoidable adverse cffccts IV-H-1 
very large oil spill IV-M-6-7 
mitigating measures II-33-34 
Sce Walrus; Sca lions; Scals 


vO 
a 
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See Wellhead and pipeline requirements 


Polar bears 
See Bears 


Porpoise, Dall's III-25 
See Nonendangered cetaceans 


Precipitation III-4 


Pribilof Islands 
See St. Paul; St. George 


Alternative I II-3, 6, 15 


Production platforms 
Alternative I II-6, 15 


Protection of Biological Resources I1-26-27 


Resource estimaics 


Resource reports I-1 


Rockfish 
See Groundfish 


St. George III-34-35, 42-43; IV-A-5, B-14, 64, 
76-77, 80, 106 


St. Lawrence Island Il1-43-44; IV-B-14, 77-78, 
106-107 


St. Matthew Island III-18; IV-A-5, B-80 


Si. Paul II-31; IV-A-5 

Aleuts III-40-44 

community infrastructure III-40-45 

cultural valucs III-40-44; IV-B-75, 104-105 

economy III-26-27, 29-32 

effects 
irreversible cffects IV-J-1 
unavoidable adverse effects IV-H-2 

employment II-5, 13, 18; III-29-31; IV-B-12- 
13, 63-64, 96-98, 134, E-9, F-6-7, G-8-9, 
K-4, M-10-11 

land use III-47-48; IV-B-80-81 

social organization IIIl-42-44; 1V-B-72-76, K- 
5, M-12-13 

surcss 1V-B-75-76, 105-106 

subsistence resources III-34-35; IV-B-13-14, 
65-68, 98-99, K-4-5, M-11-12 


Scoping 1-2-3, 8-14; VI-1 


Sea ice 
Scc Ice hazards 


Seca lions III-23-24; V-1 
effects 
Alternative I 
low case II-4-5; IV-B-10 
base case II-12; IV-B-55-56 
high case I-17; IV-B-94 
cumulative effects IV-B-130-131 
mitigating measures II-36 
unavoidable adverse effects IV-H-1 
See also Pinnipeds 


Sea otter III-19; V-1 
effects 

Alternative I 
low case II-4; IV-B-6-7 
base case II-12; IV-B-35, 42 
high case II-16-17; IV-B-90-91, 93 

IV-E-4-5, F-3-4, G-4-5 

cumulative effects [V-B-120-121, 124 


unavoidable adverse effects IV-H-1 
mitigating measures II-33-34 


Scals 
effects 
Alternative I 
low case II-4; IV-B-6-7 
base case II-10-12; IV-B-35-42 
high case II-16-17; IV-B-90-93 
E-4-5, F-3-4, G-4-5 
cumulative effects IV-B-120-124 
liquid natural gas spill IV-L-2-3 
unavoidable adverse cffects IV-H-1 
mitigating measurcs 1-33-34 


ICS 
bearded IlI-18; IV-B-7, 40-41, 92 
harbor II-12, 16-17; III-18-19; IV-B-7, 
41-42, 92; V-1 


northern fur II-10, 17; III-19; IV-B-7, 39- 


40, 91-92 
ribbon III-18; IV-B-7, 40-41, 92 
ringed III-18; I1V-B-7, 40-41, 92 
spotted III-17-18; IV-B-7, 40-41, 92 
See also Pinnipeds 


Secretarial Issue Document (SID) I-5 


Sediments III-2 
bedforms III-2; IV-B-81 
gas charged III-2; 1V-A-11, B-81 
resuspension IV-B-87 
unstadle II-2 


Seismic (survey) 
Sec Geophysical activity 


Scismicity I1I-1-2 


Shellfish 
See Fisherics, commercial and Fisheries, 
resources 


Shipwrecks III-46; IV-B-78 


Shrimp 
See Fisheries, commercial and Fisheries, 
resources 


Sociocultural systems III-40-45 
effects 
Alternative I 
low case II-5; IV-B-14 
base case II-14; IV-B-71-78 
high case II-18-19; IV-B-101-107 
Alternative IV IV-E-10-11 
Altemative V IV-F-7-8 
Alternative VI [V-G-10-11 
cumulative effects IV-B-135-136 
irreversible effects IV-J-1 
unavoidable adverse effects IV-H-2 
very large oil spill IV-M-12-13 


Social and economic systems III-26-52; IV-B- 
12-16, 60-84, 95-111, K-3-6, M-9-15 
irreversible effects IV-J-1 


Special-use arcas 
See Areas of special biological sensitivity 


State of Alaska 
of Labor V-51 
Office of the Governor V-42-50 


Stipulations [1-24-30 
Sce Mitigating mcasurcs 


Subsistence 
bowhcad whale and walrus 
hunting communitics III-38-39 
effects 
Alternative I 
low case II-5; IV-B-13-14 
base case Il-13-14; IV-B-64-71 
high case II-19 
cumulative effects IV-B-134-135 
liquid natural gas spill IV-L-3-4 
natural gas production and development 
IV-K+4-5 
irreversible effects IV-J-1 
unavoidable adverse effects IV-H-2 
very large oil spill IV-M-11-12 
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Subsistence (continued) 
harvest patterns III-32-40;, IV-B-13-14, 64- 
71, E-9-10, F-7, G-9-10 
mitigating measures [1-35 
orientation program II-25-26 
use patterns III-32-40 


Tanadgusix Corporation III-34; VI-3 


Tankers 
accident rates IV-A-2 (Table IV-1) 
oil spills [V-M-1-2 


Tides III-5 

Trace metals III-6; IV-B-18-19 

Transportation systcems/sccnarios I1V-M-1-2 
effects 


Alternative I IV-B-16, 62 

Alternative IV IV-E-1,8 

Alternative V IV-F-1, 546 

Alternative VI [V-G-8 

unavoidable adver: cffccts IV-H-1-2 
Stipulation No. 4 [1-27-28 


Tsunami IV-B-81 


Unalaska 
Alcuts III-40-42 
community infrastructure III-40-42 
cultural valucs III-40-42 
economy III-26-27 
effects 


IV-B-80-81, E-9-13, F-5-9, G-8-12, K-3- 


6, M-9-15 

unavoidable adverse effects IV-H-2 
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effects 
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